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(57) 

+j--v^-y f i zm^ mmmximmmm'oz 
i/-Yi\m^nrz4y^^mmiW\ atomic* 

Kf* 1 a Kira * SiMSffliaP 9 fciWt, 

1 a©b°-yf-PsSPIfc^LO. 3 5-0. 7 5 tL,«S 
[Rl©g**«I^IqlOfiS0 1 . 5-2. 5tefcLfcfc© 




- F fc&fi* tife-Y y * *55«aKn:ftOj»K: A a TIBS 
«MEWr3!»iEgggfc:*iAT\ ?§I®t- Ft# 

t JS bT±fB -9— v;1/-n F ©ISSaffiJnfltt: flP*.S«* 

faGgS % C OfgfSSJgSrt*© ti° ^HHCtt LO. 3 5 
~0. 7 5 £ U ffi7jft©M££ffi7^©tt2© 1 . 5 10 
~2. 5te£Lfccfc*1t»i:-fSJ!&§B8ISK. 

- yic%m l , #si bfe 9i\, - ywm&u mmwt 

0 0-5 0 On s&lltcCtZW&ttZ 

c«f*a 3 ] amMWi-^ muc ± a an^ wi^tv < 
•r *w#* 2 ta«©«^sttc 

09*9(4] 2. 5 g/m-ZAT<04y?*:WftiLk 

[M**5] 2. 5g/m ! HTO^^*Mlft 
ffii:^ :/*!Ri|!HMt*»f|i L feffi^EBffM bfeTgBtS 

RMytiz-Yt., iM^y^mmm^u^t^mic 
±m^y^mmiiimmm^m-f%k*b<DT-z* 

■S*#®«:ffl9^fc«i t smSi:-*- SUISSE 1 IBS 30 
©M3B TL-riTi. 

c s n fe -y y z ic & n $ n § -f y z *wsl? a 
mm zmtfrcctttftwittz tm m 1 mm<o 

Jtsf* g Lrnmrn ft © hi * ± -r a 

ff^fee t^^ftt^SWsRS 1 fBf^sBflgBo 40 

m$m s ] iBS»©M^©7t¥£Wf ist £ u m 
)[>tt&z.&^m.*m%.rzt £*imt?& 9mm 1 ib 

[If *S 9 ] n KIBfBS ( n « 2 fiLhOSEft) 
* * HIH^ a * *T L , n PgiS ErFOPBWfcSSW * *& 

n rnrno v>-r n*^oiBS*ff tcai 0 

A fee 1 fBio©iilB@Sg 0 

[it 1 0 ] ESiffio*s wt*s 13 t 1 5 y mm 



l IBKOiSfBiigSo 

feet i: T 5 1 IB «©SJIBSS 

So 

[0001] 

mm±.<Dmmftmi commit mmm$)ximmm 
m^y^y-vn^y^^mKx-o rmmmicm-itfi 

[0002] 

»*©Ki] -9— F^fflv^feiJlBgggtt. 
fU£*^ 7T^->5'JT-ttSMBii^ *7-^UV 

t LTtt, sasyffl-r y *> y- h&xsmmmmmm&^ 
m^mmmfvy^t, mmmyfy-hRt?^ 

[0 0 0 3 ] iglBSiag^iCtis 1 F-y F KILTIES 

at, 1 Kvb«KiB»iBtwneA5n«?ffl8a!^«E 
js^rsfcs'a&s. 2 mmmyi^mmmM^m 

5»^fctt, lK7h*vh'J*J'X«le:HIU ^© 
flOKvh E»*l£* TIt ft 5 o 7$S» fItB@^S t 

TfcSo se*o*MHiBS*ic«s i#BflW6 o- 
9271 ^-^T^nTfef), 027 f±«e*otf>iaw 

SBiWSfcfc^T, tJ— v;V-n<v F^WM1-S^« 
K(*tC[J/jn^S]ffir[f^;bx«SlgMTfeS„ 2 7(cfc 

[0004] c<D&v\z&mmfcttmi;k^i\'^>mk<D 
m.w vi/x *=&%s^asift: t win-r a c 1 1 «t 5 , © 

/ ^l/^fflft K^JS Lfex* ;U4*»0^ y ^ a ^ 

v;l/-\-y Ft 1 y^M^TSW5nfe#% 
«K#:t » Zn^nttfo Lfe)M/^X ^-JSSfett 

^sijLTEPipbr 1 7j>tt<Dtmitfi\<\ mmm- 
femrnvm^mm sji^^^yeoias^ft 

oT^ffifi^^IBIl^fT^c 

[0005] $fe, 028 tef$#*JT*+J--v;l/'vy 

ffiiSf-aBf©xFn-yfa^©H?iJTfeao iRiiitt, 2 
mmrnvm^v* Fn-yfi^s Bits b 2^w 

[0 0 0 6 ] -73, 029 h'J^-yy^tBJEgPa* 
©3» r-9- - v;V|BgS»i J (« 2 £ 8 ^ 1 0 Rfg 
ff. No. 1 1 7. P 6 3~P 6 7) fC^£tlT^afi£ 



3 

M'V K, 7 2(±-f^v'-h, 7 3ttfB£fiffi, 7 4l± 
^7fyD-7?$5. CCX\ -fy^y- F 7 2H\ 
WMttS 7 5, ^-X7^;bA7 6, gffi&t>Wy 

7 2 fc¥ffi¥?i14®J:^I2ii«7 3*-9— vyl/'vy F7 
1 t^7f>o-77 4®ma;££&, ^-v^-y F 
7 1 ft©H^ L^V^OfgiifgSift^ii^^T^y 
7li7 7?:?§I^-yrTBlTg©iaiiiii<i*f#S„ 
[0 0 0 7] itaL/cct^K-i'y^iy-ht^^tlfc 

SS*^So jgiUlS^ffiiHSSSti 1 F*yF©ffi»&7 
7"a^Wt^{t^^«^i6PWiitttfinTtt5 (j, 

iPf©K^&A^k^5 F«A^5o C©fci6, 
C Vlrg&m ^ a i: t ttlBiiffifc y 2 t © jgff < 

IB&ffiOnx hW!)7>^y^X hWHS< %S« 
Sfe, 1 F-y h©E»*7*n^tofc^tStfS£5ST? 
-tr -y hMC^Ttttft^TV^AV 

[0 0 0 8] Jfcfc, JM^3aS£5*^*StfC©£3M: 
1 F-y K0»fi*7^-oyWtc«fbS-&«c fcAWtgft 
nBiOl^V^^h^xo- (Y) , 

V-ify* (M) , i/7y (C) 03fiT«tl)tn ! 

feOSS^Rlffi^feoT, n = 2 5 6 ©B$£ 1 6 7 

jftiJ»T3ftft *IM? 2 ■£ 7. -y * ^(C & W * t © 

t), MBie!©v^"fno*=SJ: H7yzy^3XftfB 

feftffl»J©JK-Ffcfl!^*«£, ?5 if 7B]»J©JKTlcfct 
[^^T^§A^7-tr-y FWJJijOJifiTfcfctftfrft^. 

[0009] sfc, ^siesssttiffiiSTaBDa:^ 

-f , ffl^fcjS 2 &©SH&te^#ttS t v 5 ©a^- 
ISWT'S o fc o <: © £ 5 ft^f ij^fl^f § ftfeECh 

* ^ - HHiS « fcUfcJ; £ ©$s¥ AMIg ft 7 U > * 
[0 0 10] H3 Ott<5iJx.«'#lflHg6 2- 1 7 9 9 7 5 



(3) #PjW 7 - 1 1 2 5 3 8 

4 

■ ^mMftrvyztD^y^is-hommm-v&Zo m 

3 0£ft^T, 7 2tt-fy^y-b, 7 9y, 7 9m, 

7 9 cli-fy^-y-HCiSSti^xa- (Y) , 

v-tfy* (m) , isjy (O c^itt-Yy^, 8 0tt 

Ife(Bk) ©JSMtt-fV*, 8 1y, 8 1m, 8 1 
c, 8 1 b tt4fe©fe^V-^{@tmiJgiJ-f 

S5o ^y^y-b7 2fc(i^xp^ v-tfy?, y7 

y03feO#ftt-l , yi'l7 9y, 7 9m, 79ct, 
10 n-fe (B k ) o?£Iffiy y^I8 0 h A^IIIM^^tlT 
t/^o yy^»Jv-^ea, #ittf$sci:^t 

8 2 a i, ^BM4T-^§C t5r^-T8 2 b fctf&S. 
[001 1 ] 031 KUH 3 0 i^Lftgi ■ ffflMm 

cD^yt-y-hJtmi-mm ■ gmmmrv yz<om& 
am. 133 icamm ■ mmm?v ©aft^t 

[0 0 12] »r±^y>7 t#^tt^>^Ttt»[4A^ 
SftSfcfcv E 3 l iCTjkry-^J^y F 7 1 ©iiWat 

20 mzms 2 K^-r«t?tc^s5-&SjgssA^So 
[0013] ^Kftff^rH 3 1 zm^rmmtZo <<> 

t>is-Yl 2 ©fe^iJBljT- ^ 8 1 y, 8 1m, 8 1c, 
8 1 b fc-Y y?mW?-? 8 2 a, 8 2b tlZZnZft 
•by-9-8 6 , 8 7iaotWM. ®#AA©*^r 

y©3fet^$nry<* y s 9 tensn, • m 
30 A/jo^tHfosiy^y 8 9tceti*ti5„ ^ 

U 8 9(CfB1«Sn/clJ^-r-^ii, Hftx-^Mag|59 

»gR9 2tcA^$n, •Sx-^cDiil^i, X^- 
«7*-* » ffi* 9 3 fc «t o TM!*ffla n* O S * iiWftiJ 

M9 2 ATj^nso ft *, m»7*-* t*? • isr 

So 

[0 0 14] 

a^t l t ep =rr a a^-t a , ^ y ? ~>- f y 
* y ^ (D&ttmmtt *), Jy^'y- 

^y-i/^'3Xb^2{g$at / Hi^nK±ift<ft f 3, xl 

[0015] $/c, mm?-zt±?- • mT-zmm 

^T'ft<^«ift©3XF*.±#U }gHl!fclWS?© 

50 jtfflcisfinxhoiBJjSA^iafcn*. iq^T#*s 



(4) 



1 2 5 3 8 



2 0igO«T'£D, Pgfll'ftCft^Bff^ (£^ftH) 

[0 0 16] Sfc, ^I^fBg*Sk#MtBSi*i^ 

CO^CcfcSli^ail 3 4K^"f £5 C 1 F-v F 
ft©f(a^HlF§BBfU^ft©-?:\ +>--v;F-\y F© 



[0 0 17] }g|»SIES^Sli0 3 5 
El Fy F©ffiSt£^fk2H±?>fBiW:Kft©-e\ -9— v 

ifl«f«ci:i!llSL<, SfeKv FO^n^SS 

tt^ a < t 3 /t 46 1 ?aa^ # & s fsa£ o tc & ? # & 

[0 0 18] Cft5©ffi#tf*3;feJ&* j&isnBSttr^ 

T?ii#ffl^6nTii^*a«aa-Js#»tttf« = *= i = 

2. SOU— v;l^y K^jSlllSgBSSSTfffl^* t. 

;l/#£flf S »fi©±^tfa«£ft 0}S«SE«*ff ? 
CW1U\ Site, RttffiffifcO'tH'X** : «= 
1 : 1 tfS t?gHifi§!Jifail77^*5^TttF n ! 3Mtt*V^ 

& 1 9 1< ft 9, s tzmmmtim < #^§y is®**? ? 

[0 0 19] «©filBiiSST'*r E BMiaSi^fT'- 
ft 5 -9— v;F^y F'OffiKtfjStefSUTafi 

^^jb^-rsfc^arawjis^s-sfc. 204 

(•9— FOfcfflJSrX Fn-7#*f S B 1 T'ffi 

ft, »J£X Fn-7{f^S B2TI1) U 1 2 8B 
flO^H^-^ (fBS^X->A) hi 2 8 BP** 

■r j: 5 fcissiSfi^^n^n 1 . o 1 1 . 1 1 a t> ib«s 
;^-yBoS»i opgis#»<ftofco 
[0 0 2 0] LOJjClil^Bj^Sfc&E+r-v^y F 

5 1 i: fcfcu— F*©f£*^wc*»K>wi 

(5?a-;M»KJ:t)'i'V^!!J , Ka?) , XFn-7SB2 



nft^©«-!J— F£f§SS£-£3r-*tfftv> 
(FBMfttf 0) fc46TS5„ 

[0 0 2 1 ]-*, £^ffimfl*5£»2tf3iBg;<* 
-yAOif-a-ttt, XFn-7~SB KDiL^Tft'Ott 

ucmm (137©^) amtu xho-ysBi*^ 

XFn-7*S B 2^t)^t>5HlfT**^ (03 7O-0 
tfWlKX <ftDL«'P>< LT^?.R)T£Ott)?tt (037 
10 ©a) tf^nxFn-7*S B 2<DiL%±tfVttt>fcm 
Sft (I3 7CD) AWlft<ft£>- cct-ait^ 

tt s xhp-7SB2 c^jiS-r zmmmmm^z- 
yk(om^ (Bi3 7on) hffl&w-y&<Di§& m 

3 7CA) T?Sft St £l©ffliiA^Fn-7" 
©^;FX{f^@fcM»^nTiEii?iS©M (ISA?) 

[0 0 2 2 ] ilL-f, Xha-7S B 1 fcXhP-7"S 
B 2©^|?T'«^A^tlt < (SoTWtt^T 
*S-fSo «©*P E 3IJffBii*S-ptt, XFn-^SB 
20 l^l^TfrWC-XFn-ZSB 2*^W 
oTi/^So (Xhn-7'S B 1 fcXha-7'S B 20K1 
MAW0fc»LW o •xVl/'vy FrtKfi, 5S 

Jftfitaft^WilfS F7^^ I C **1TVS 

MSB1 k S B 2 14, 0 3 7 fcaVTJ: 5 tftSf©^ 
ftfr 6 ©ttfc ft S -a fe « fc ft §c BP 
(DiLt-WJAM OOn sjI^L, aI%±^<3 ^ 2 0 0 

- v;F-n y F T?aiJ£ L /cif t OiB**^ 
30 f Co 

[0 0 2 3] S5E©B$^MttX Fn-^fiJBOM^jg 

J±^ F n y 7°L±IBim^^ C« fc © # * 5 ttSo * 

^Ktt, nxh±#^ig^f>txf\ ^fiJSSjL/c^'Jy 
FWMI-So 

[0 0 2 4 ]-* X F P -7'$iffl^ 2 #tJ L/c±I^fc 

40 ttl3 8CJ;?Kft5„ cOfS, HWifge^s^ 
X*^ 2 pgp ifi(» 4: tag b T«icil < ft t> T V5S£ 

oaaT'ts^^nsfia^ft^f t*ox*^n 1 pt 
mB<Dm&frt>2 mm s © ?ia, 2 pup a ©tia^ ?> 3 

03 8EJ;5tc©±l-a-X hn-7Ai:J:bl2LT 

x f n - 7 b « 1 mm s © ^ ^fx t>wt> r>xtpt>2 mm 
Bo^;ux*^ssst?©raAm\ foT, XFo- 

7* A ifirfi 1 5 F y h ± 0 X F n-7* B ■pil««fj 
50 5 Fy hO*A^ia^lft< ft 5«fiA7*^-rSo 



[0 0 2 5] S/h, /UXf&Mffll^T? tt%t, U— 

if^X h D - 7" A t X h a - 7 B ©SiiS© M£ J: S « 

Wlfc ft S o c ©*§£*£ V #ffiT?*»%fT 5 £ tt 1 o 
1 OO/WX ©B*R < ■ttittZ^ff* 5T&£, U— 
v;b-vy F© K^-f^I CA^;l/Xfc5M£T^ft<ft 
Ds [M^gcSfcftSo *■©&«>, ;<;l/X©|g*5/i 
s gfiKtftatf ft£f, tlMfe 5 n s mtLT L^TtS 

[0026] ^ »iasiassic*fTofti:ff©a]Ba 

:RfigtelSI4 0©<fc?fcft3„ £©B$HI4 0©-#£©<fc 
•5ft F-y b fc F>y ha^ffibfctfttfc&^fcfcSfc, H 

h© f-v b© m§m*m i < <g^tf*ssg fc ft *? , h 

4 i©£±©4-3©F<y F©<k?fc^H©F'y Fk<o 

■o^Tts^^tf fens fc 0 *©& 

[0 0 2 7] JgBSifEg^S, #¥Sfait73Sa 

f h tfS*Rl^ft*?ffl7 U V*0»^, -Y > * 

7 fe f Efiffi© ¥i#« AM£^ fc GSSA^B < ft t) , EP/JO 

x*/i/4^a t?H«o*>-rn ^en^fiift h oni&sfc 

[0 0 2 8] 2£fc, ia»*S*l8I!fS»£, «M1 
©fESffiftfc ISliffl©v-^ fctfin-artatf ft 5fe±, 13 

fc> ^n^ff ? fcfttv-^ ^tttf ftwuf ft^ft^© 
■e, ^^^^©laittttTx-f, n.— wns^fcia 

SRl^ftiffifc/HiELTfe, V-^ft^/ci6fclB§M:lT 
[0 0 2 9] Sfc, ^i!§yfES7^fc#»et^« 

f§/^&SWi#«UlESWiS©tI^ 1 HStSfco* 2 

5 6 BIHOSS«:fTo ftttStl ®Sftfc^ ffjJSIftr 
-^MttSb i tkftt), SfcJgBi^WWIIBStt. 
St im L-T S6£tf fi^©? -9— y F ^©l^-f' 

[0 0 3 0] *il-pjSII|tfHilliHSO*lffiSffl^-F 
£12^6 4PBiBIHS*fT 5fcv^fc«£fc#*5ft, £ 
©H#©-r-£ mtt 1 WgfcO t 6 b i tf$5, ti£-=J 
T, H-©B«T-*£Sft SiBS#5X*fli^TaW!l* 
fi 1 5 £ Ffc« Lfc Bfc-r- * ©^ gitf &® t 

ft§„ tntt M^tf7>^y^xh*iv^at^ 

uij *> *fiv fei/^a if t t*- * ©^ 13 «j 

lift t - ^ g&w&gft*: £ u s c t fc ft ^ JOTf c 



(5) fflFF 7 - 1 1 2 5 3 8 
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irD^oiOTo-oicftoTV'So 

[0 0 3 1 ] Sfe, EiK|ft©«EJPfeSVS±*S!ffiR*% 

t% as-"?, $ftv > >A^ecL^-r<fts ti/^Rgn,^ 

[0 0 3 2 ] 042 tt^*©iifBiiSg©IBiig|5©« 
ElT-$5„ glfcfc^T, 1 fi+f— v;W\y F, 2ttfBf< 

10 (i^rvn- 7©¥tl, r' tt7°'5'r>n-7©tit 

^TsHWf S„ «a®fBSiffi*fflv\ A^fEil«©ffl¥ 

A^nfts^^fc7°7xyD -5 4 tTissas 2 ^asjM-r 

■PUKS* k # felBiiffi 2 ©JS^«A^ft-r So 

[0 0 3 3 ] ^X.«'r= 1 6mm, r' =16. 2mm 
©kt, A 4 (tSxffi :2 1 0X 2 9 7mm, i» : 2 

0 0 |i m) ©i3ii« 2 ^»^-rs t-rs 7 7fvn- 

7 4©HIK», 
20 2 9 7 ^32. 4/i = 2. 9 17801 

ffiil^ 1 0 0 iimtt&t r' = 1 6. 1mm 
fcftDs £ ©B#©f3iM8i 2 <D®mmte, 
3 2. 2/TX2. 9178=295. 2mm 

2 9 7-2 9 5. 2 = 1. 8mm 

fcftSo tt±OJ: 5 fcftJPtfBft*«£fcSSffiH*fcf 

[0 0 3 4 ] Sfe, n— •f*^H»bfe^H«r-**'<8E 

30 ^-t, R^ffl^'f'XtcjK^SV'ttffi/jNLTEPfiiiJ'rs 

^•9"^X> e-r'-^©^^?:^— ^Wl-W^fft/N =i 
-ifmft T'A^^rfTfeft t?n«'ft Bftv t^o MHjS 

[0035] c©5sw«±ia©«fc5ft§KJS^*«P?B-r 
sfcj&icft snfttoT, ssiasiHs^s k#^§yfBii 

^%HW^-se:i:K«fc^T, «Mft®K, 3Xh©!B 
S^S*S«tffr, *^»f^ttA^± LfefRIBSSH* 
!#S£k^@Wk-rSo 

40 [0 0 3 6 ] 

tiftit- v;V\<y Ft, 

- Mc»S S hfe'f > ^ * fS«Kf*©f i fc J: o TIE® 

^-TS^SgPk, £©^^A^©{f^fcjSCT±IB 
■y— -y F©5gMKfrfcilj0x.Sll7J ^SiJtPfSji 

msijffligp^iatf, ±iEf§»fiinf*tt, mxtmmitz- 
<Dmmftw<o\£v?-?&m\ziiLo. 35-0. 75t 

50 U ©S3© 1. 5-2. 5<gfc 



(6) 



[0037] c (vmmmmm z vamzmmmm 
& t , ±i ail wt (D^)i<xt^)ix<Dmm* 

1 0 0 — 5 0 0 n s htfrct><DT2b%o 

[0038] c<DmHmmwA3i,c%t>z,mmmw 

[0 0 3 9] C©&E©ffl*«4fc«fc5iftfiS»ll 
tt s 2. 5 g/m , WTO-r^*»*bfc^B6Sffl'(' 
F i: , ^ V*©ERiKH*gffi£iSttfciEgilK* 
fr*.ftfc©T*£3„ 

[0 0 4 0] 210^(011*^5 t^afSftfESSB 
tt, 2. 5 g/m'WTO-Y^^frLfcEhl';/^ 
MftHfcS 7f? b ft® JgfiS b ffl ^ ^> 

- F t, ±E-fyf *EWfiKR^-r*WK:±IB-rvf 

[0 0 4 1 ] C©fg$©I»;£^6K:$frSf)aiBgSH 

ft << y t> tm in (e^s n a -f y * * «r « -r > * 

[0 0 4 2] CO»WOW*«7KflH3S»Ba««iI 

©a^ t g* s nr v ^ f bs t * tas l , w# 

S Life ktttiESS&ft* MSG U ^-g(<DtI^tt^©g 

*m biEis mmmm * itr * *. & «> © t? 30 

[0 0 4 3] CO^©W*^8fC^t)*»IESSB 

[0 0 4 4] c©fpJI©ff^9K:t^SiiieiiSK 
tt, nPgfS«T©PiII£lgSIT3ifl^ nmm<DW 

nfr oiHS* fj d a r § x ft t © t tb s c 

[0 0 4 5] C©fSUH©fflfjR« 1 OEffifrStftlBSiSe 

a, i3iiffio»j»EjsbT 1 ^^ycommvmttmt-z w 
[0046] c©^©ffjf<iBi 1 fc$tosf»iessH 

[0 0 4 7] 

mm c<D%.wmmmi imbmtmmwicts^ 



Ir]©:S2 ft XL ©fg«Jnf* © k° >y ^HffiK: *f b 0 . 3 5 
~0. 7 5tU IJ|fi|Og?«S^I?i0 1. 5 

~2. 5ffincLT^so-p, fiPBii^o^fnaca<ft 

5, F>y hO^n^SStt^v^HIBIBS^fTSteti 

[0 0 4 8 ] C©fM©ff «i2 K^bS JfesHSSSt 
fel^Ttt, )I1i«Sg|5fcJ:4>&< tfe 2*©jffi«$iJWi^ 
©#ffi^;VXfc*tt^;l/X©P^PS^ 1 0 0 ~5 0 0 n s 
fctt5 C fc E <fc !) , ffi»MMf -^±©fi#^»Il?t 

itfiA7©^i/^fB^fi : *t>n«o 
[0049] c co^mmmm 3 c«t>a sstsgggic 

fct^Ttt, tfe2*©]i«ftiiJWI^©$iJfP^^;b 

x®fiMfcA;i/xii$ij}jp©ri^i]Wt-rs zt-v, mm 

[0050] t(Dmm<Dmt<m4K{%tez>mmmwi l c 
fe^Ttt, tm&ommic mm^ yt> © ma^^Rt 

[0 0 5 1 ] il©^©l|5)<Ip}5t{f^5^faSiSBt 

*5 V t±, y 7 ^BSffi t £ ti § tu c <i y V % 
iR-r ^lESffitK^ $n«. 

[0 0 5 2 ] co^qsoffi^e tcftt>«M0BttBK: 

[0053] cvmmommmi imfrzmmmwic 
6^ti4, r§ffliS!J^-F^#«t-F^^iag-rsia 

b ft 1 1 ttiB«s»^*iis& b, ^-a©*^« 

[0 0 5 4 ] c©%H/j©silj)<iS8 t«to*«lfB«SHK: 
fe^Ttis mffi&Vft&tftftmc <fc Df2S»©filMA¥iE 

[0 0 5 5 ] C©fg0^©IS5j<I19 t^^SJteiHSSBK: 

[0056] c ©^H^©ii *ip} 1 0 t%t> mmmmm 

[0 0 5 7 ] C©%H^©!f 1 1 K«toSSftiHSS» 
[0 0 5 8 ] 

mmm 1. mi immmmm^tmmmm^^m 
mitLrcmtmmmtDm^m^&^a 01 (a) t«v> 

T> lttt-v;l/A7F, 2ttfaim Sti-Yy^S/- 
F, 4tt7°7'ryn-7, 5WV?i/- hO^'^i'O 

etaoav^RiR-rs^Esi*. eiwtyfs^ 7 

ttfe e ^«gPT^{ir-^ * 2»kLT^-v;b-\-y F 

1 icmtzmmmtz fe©r% ti-^v^-y f 1 
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iRtzmmm t Lrmm^mum^^m, 9 u 

1 niffi«2Mr-*TifcS„ HI (b) fcfc^ 
T, 1 tt-9--v;V\-y F, 1 a «U— -y F 1 ©St 
^^tSBIS* ftfcfS&JffiKtt-ei&S.. 
[0 0 5 9] +t"-v;l"\>y F Hi, fiS©*V£«fc t)JP 
Kffl l:55fl£S t^na. Pfl^iS&^W&ft&rn 

a © ©, iiK©^ -r <-n* 7-7° u > * ©{$ 

fc A, if £ im 2 ft T ^ 5 o M #©«£ t fe fS «Kf* 1 
a©B«ttPfiSKffi#bTi/^o ffl*.tf#«fi#3 0 

odp iotir, HBRti:{±±364^ri6i a«, 8tfneDfc 

iffi)lSnT^§^^A7 F 1 tt, «t©gStf|Rl 
CT-S5fcOOlOffltf2 2 0 nmtM^a 
[0 0 6 0] £©ilt Hi, th-v/b^vy F 1 ©fgfij&fr 
&<5fe©T-S§c BP*., #*§ao«-a-tti^^;bX 

/^-ry-e+r-v^-vy f i #«rf 3©K*fu ?§a 

STHi 1 ^>L4ga^^X/7^>tt--7/l"\'y 
F 1 *B«rr*fe46-e»*. +J--v;l/^-y F 1 ©SHST? 
W/WXffifc^SEiffi&tK #»©»»fiK#l a 
©##£fi<T3fti&, a ©ffitt&ftltg! 

i5^<bXhbX^iaLTV^OTS^ £ft, 

ll-x*;l/:£©ii£T»fc»8*i«< LJ; 5 

[0 0 6 1 ] 02(i, 3 0 0 D P I ©t°7f-©-v u -v;l/ 
"vy F 1 ©SJWgffitt 1 a©^77[R]©*$?: 5 0 /im, 
60fim, 7 0pmtU ^HftfiSi* 1 a <Oft^lR)Ofi 
££l0 0/im, 12 0/im, 1 4 0 (imt Lftfc§© 

©«7j[p]©;g2*^ < ton, fix*;l/*t*0» 
S*MS < , »SO±tf t) ft o T ^ S C t Wt> 

^s. c©aEf3^ii3^ffl^T^-r§o H3tts§« 

tt%i?ifgKf* 1 artgP©fi^^«^AHCft^TV>§C 

[0 0 6 2] fct, -T^*©$fflj£itfJ:©« J f'frfcgP 
5}K*A^Tl^t*tt, F>y F©ff^K#^FS££&o 

ftt), Hti^cutn-s. $ft, mmmmw\ a 

©^g|5©^^Jtt^^Kft o Tfc D , C ©g|5#*W* 
©^fflj&tfrfroT^Sh^ti, F-y F©JgWfi/£T 
S„ o$!5, fSf&Jgtritt 1 a ©ffi«*<;*:#^ i:JI&$H&© 
*fr < ft D , fSPglST F -y F <m#<D* 

wrn a, fgpgiw© ^-rn*3 1 

^)Ed-r o £ft, BMtf**^fcJSH©Fy F©$fi?» 



(7) RPBIPF 7 - 1 1 2 5 3 8 
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[0 0 6 3 ] 4-0©*^T^i, 3 0 0 D P I ©fc!-y^T* 
ti, fSSfiffittl a«5^IJT^V^©tt6 0 

^SfSiffiKftl a©«7ilR]©S^T'7v?V^[fi]©PSI? 
ti, 3 0 0 DPIOt:'7ftStf83 f im%ftfe 
60 -7- 83 = 150. 75 

10 [0 0 6 4 ] tftSM&i, ±lBLfc5 0 X 1 0 0 (tm, 
6 0 X 1 2 0 /i m, 70X140/t m©fgKiffiinf* 1 a 
0*-7M7Fl»T, El 5 ©J; 5 KSt^|p), if 
Ta^t— 3g#C^«Kftl a=HS&Stffc«£© 
x*;^-iftS#tt7«So C©ii^, lf-yf-^3 0 0 

dp i©¥#©i 5 odp ucLrct$tmwre&z£% 

X.e>n§„ 04A->e,tt7 0 /xm, 60/im, 50/im© 

©«,©?« gfitfwaag© i . 5 titsttm 
&froft„ etitt, a©B«tf/h*f^ 
20 ^A«4g{;:«< &~5ftfti6T>&S„ 

[0 0 6 5] 4-0© ft®?t? (i, ftftilS© 1 . 5 tjif 
SChA^T'tft6 0/tm©fe©tf, Saw^^^^V 

ti, 1 5 0 D P I (D^y^mtP 1 6 7 /imft/ci6 
60 -=- 167 = 3KI 0. 3 5 

[0 0 6 6 ] S/t0 6tt, 3 0 0 DP I©fcf-y^©-9"- 
v;l/-\-y F 1 ©fSMIuf* 1 a ©«$£fa©fi£;& 50(1 
30 m t L, 5 0 //, m, 7 5 (i m, 1 0 0 /i 

m, 1 2 5 /im, 1 5 0 \i mt Ltct^O F>y F©figft 
«r^bfeJfa*^feSo 0 6A->?)t>*^<j; 5 0 /i 
m©fe©ti ffifrZ F-y hA^ft^D^<ft^TfeD, 7 
5 (jmiCftStWoSffDI^ <*D, 10 0/xm© 

[0 0 6 7 ] 5 0 /tm©fe©THia{cm^-«^^ii: 
9T*D, jt^WIH^ftofco 7 5/ l m©fc©T-tt, 

jfjf k »* 5 nssa -es ^ /== s 

ft, 125 )J m(cftl,k^^It^Di<4D, 1 
40 5 0 jim© fc©?f±ffiBHI$fr5»£CO&tf S^tf* 
P,tlft„ 1 2 5; t m©t,©tt J f> J f>«^l,^feA^fflK 
B^e.nSSfiT*fe-3ftA^, 1 5 0 /tm©t>©ii, 
ffO- E < * ffl KB * 5 n& V W?» o ft , 
[0 0 6 8 ] $ ft, 0 7 tC ZtlZtKDfmfofc t*C©^- 

SctdtCl 5 0 /im©fe©tt7lg©^tA !! SfL<, 

ftl a©«*|ni©*ST*ilfflCii-x.5»ftS©ti7 5/im 
-12 5 |imf$t), «^[Rl©fi* 5 0|imtMLT 
50 1. 5-2. 5©J±Wji^JT*Silt^t)!t)^ft„ 
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[0069] mmmco^rm i WTiwts. 

St SS£5£fr ©EgtfcSajR {f # a-if O SS?fc <k <c> 

-r s„ PHf»» 7 TPgiasjft*ff 2 fiit Lfe«, ? 

-v;Wvy F l fcffi*Sti«. &K:iBSKi=S»RflW« 

W9A'W-7M'j k i fcias^stiiii^ffim^ 
otaMitiit-^ i lmmu^mMEmc^r 

[0 0 7 0] fcft, <ioiaS^S3HRM^4¥©8 
;£#;©# £y-$X^y5S Xtt*X ha yt?a-£ 

J4*RI2SSIlF«3KfeSlfti5 5 i:pt*U 6*R«-fc!t>\ 
« 5 t ^ * 'J 6 L S^t X h 3 > f a t 

[0071] mmmz. mm^m^^xmrnt 

©fSBOffiJIfc'O^TElg, 01 0*&tlcLTmWir 

% 0 g9icfiv^ t n*x ho-yff^s B l©iM 
^rt/XB, t 2ttXhn-yft^SB10iiW9^ 
f,xhn-/f§s b 2©ir^T* u JST-©^ t 3 
ax f v-7{m sb 2 (omwv^m, t 4 ttX F a 

[0 0 7 2] t 5ttX hn-yfi^s B 1 oir*. 

±tf5i!pWFP-7ifS B 2W3KW OS T'OBf 
IS, t 6BX FP-^ffi-ifS B 2<DiZ-e±^!5 A^Xh 
n-7"{S^ S B 1 <DiL?>Ttf t) ST*<DH#^T^So t 5 

[0 0 7 3] HI 0\mtiLrt)VXt%-tiL>VlX(Dfm£ 

tmm&(DmmmLrz^(Dx\ muz 1 5 t e 

CT't 5, t 6©g{ttt, t t 2*mt 

ie Jim* titc coDfa^imrntisvvsb-D 

[0 0 7 4] (1) 0 3 6KiU 1 2 8fgH:&¥#© 
IS®/ ^ - > B (DmSfc fct, t5Sftttt6 ©RSPiSrjE 

[0 0 7 5] (2) 03 6KSbftl 2 8Ptaffl©£H^ 
#-y©t2S^#-yA& s t 5Sftttt 6©HH%J£ 
tfSfc, -KilgtfMtSfe©©, lOOns^iS 



ttf^SS. £1\ ia8»flW±#Ufe<0tt, XFn- 
7S B 1 fc S B 2©fi-&^S<*?3 0036*fcJ6^ * 
)g*E© F D ■y 7fc <t SKttb^S < &r> 

Bg»fttfiS'>L;fc©tt, ±E (1) c 
i^fflitiwiirea&So &$5, t5tt 6©rpb 
^mf^tmmm&tiws.comm^^rs < &s©-e, 
jih^x*! 1 1 wrzmmioms.tm e>n§ ± 5 c 

LTfe, t 5S/c« t 6©HSPI^5 0 0 n s^KSt 

[0 0 7 6] £1±IC&K>, miL^Jl7.tmiL/VVX(D?S 
Pia 1 0 0 ~5 0 0 n s foftlim&L.^'Drs^mBtim 

t.nscfc^b^So ±iEL/c^jTtt2^|[jta® 

htctK 3 ^|ijfa@«±©±l^-£?fe 
ofe„ t 5tt 6©Hli£S&5-eTtK 0J*lf 

t5=100ns s t 6= 1 2 5 n s fcl/-> 3 £ 5 £LT 

[0 0 7 7 ] tfj{ttO^TH8^ffl^T^-r 
So H8t±-9— 7;F"\>y F£IgIS^SM«»PgP©fitj£ 
20 HT'SSo H{Cfet^T3 5 ~3 Stt/^l/XiH©*'?^ 

3 9«Pilic^©^;vxS^R0Mtfe,W$nrv^ 
S/Vl/X8«£#a, 4 0 Hy W*WM»», 4 1 ttX 
FD-y©^;l/XiB©KSfflA^ffl*n^*^>^ 3 5 

~3 s^-rs/vi/xiiKg^g^feSo a^^35 
~3 8«, ?nfn09tgtt i~t4fflt'fe5„ - 

$JtLT, #<7y#3 5EB5 fi s, #^y#3 6£te 
5. 125(is, A>)^3 7(i:tt5(is, A>7>^3 
8 fctt 5 . 1 2 5 p s iWBSStlS. 

3 9tt, «ij a\ i pgpj g a 2 o .> vi/x s 2 pei g t 

30 (Ji 4^;VX, • • • 2 5 5P§S@@t(i4 ^;l/Xfc^5 
J;3t^?txTv^o ^;VxaWJffligP4 C\f±, 
y£ 3 5~ 3 8 (Cl3££tl/HI£fc^a*^/l/X{i^ 
W]2h*tttK, /^XtMfg3 9©^ 

So 

[0 0 7 8] 09^tli«t, HjfsL&^H; 
JifHt-^K <fc t) X F n-XMS^ S B 1 1 
y^r 3 5 3 6^fftiJ«rl^-rs„ 

fiVT*^ y^ 3 5*^/gflKS-3/cB#X hn-^ft 
40 S B 1 *4£±tf*. ^V^T, A^V^f 3 6*^Sffifc 

3 7 fc*->y^ 3 8©n-$j£PJ#rfi>o Sei^Ts *^y 
^37 A^SfflifcStjfe^f, X F a-f{w^ S B 2 Sri 
■6±W , *')^3 8 ^jgfefflfcSo fe^, X F P-7" 
i§SBl %i£^T^„ ii©«i^*^;l/XjES^4¥S 
3 9©[ii73^©Wfx.«'cfcV\ 
[0 0 7 9] ft*, ±E*«flfl-PttH9!*#*»!> J M-< 

•rs/cfefc, *^y^^4'asa^fcA' ! *^y^3 5 
<> y * 3 7 *a(te{tr *a mmmmt 

50 tfe, 08 -ett/<;ia»58£¥B 3 9 ^rffl ^TPgH@© 



tSSTSJ:? SisSCLTt, <U\, £©lfllrfctt. 

#ft;<;l/XfcJ!ift;WX©HPB*Sfr3 EliXha 
-7"fI^S B 1 C*fLT\ X hn-7"ft^S B 2 tfiift 
S«tdK:i/7 bl^X^&SWiffill C*ffl*Ani> 

0 t 7 y $ (Dmm^m b -r c 1 & a „ 
[0080] mm&i3. wcm<Dmmr.-D^rmm-? 

[0 0 8 1 ] t©F.g]8jS*#ft?-S£i£fcLT£rF©2 

( 1 ) ; U/X BSiiJffllfcfT 5 RS tc £ i: 16* 

U XFa-7"A, XFn-7B©^;FXlig^MT 

(2) ^;bX»JfP^T^B#fc loioo^;WO(g* 
/M<fSo CD toi^Ttt^;bXx-7;W2{^ 

* -3 t l s v > r o m nmrn tfm x. a /-at t? * < f 

h«tl,\ tfe (2) F©F 
5>|VM C©EfS*Wl/Xffltf5 ft sWTTfcSfclflft 

x »JfflR£/ ; WxftMW© *pff^#f-t±^ o ; Wx ffi 
k/Vi/X»oS^llfllittFS*llffl Uft. 

[0 0 8 2] tfttttKOl,>T01 K 0 

1 2^|KMt5. HI l«210^fc<fcaa«WJ 
ffll&frft -5 «>©®m!|iijffl!g|5 ORBITS 5 , H2(i 
El 1 1 ©^fST-fg^TS CtA^5XFP -7©/W 

xsjgT'$.« 0 01 ncfc^T, 3 9« imms^x- 

3 ^;bx ©ifc tfl^x £ 1 15 g S ti5 ^;bx 

4 1 ax ba-yd^^xfi^ROMKM-rs/^ 

;FX|gI§:£^J£t\ lP§tl@©^;bXfB=5 n s, 2Pg 
H@g©^;bXtM=9 /i s, 3 0BIHa©>W*tS=7 s 
k ^ 5 J; 5 £ KB^tSKfi S ttT * 9 , liU?*- ft 3 ft S . 

4 2 ax f a -7©>wx*»£*s/wx«/vi/x« 

afeHi 2©t i, 1 2, 1 3tt*n^nipg 

WiO;<;Wfi, 2PBiHI©/<;i>**8, 3PBHi©^;i/ 
^HK^ft^ftfcfeSf s. 

[0 0 8 3] W±OJ;5tEl l l ©«fiJc£fflV3i> 0 
1 2©J;?ftXFn-7'£:t#;g>;r k^TtX Fn-7'A 

txhP-7B«fii©aii%<, ^-^s^ 

pglJf g ©*^ ;FXS t ^;FX tI©?M-a-ffiiJii* It</\ 2 pg 
iIgW$^^;bxKiJSii; Lfctf, M&fafflltmm 

[0 0 8 4] S^fltSM4. 3fcC9JOSSSfc^^TlttWr 
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£ h*7hOiiA^f<4D»K7 F tMjfib/tk 
gtftD, F-yht F-7 F ©HO**SMf:ft5^#ap 

^KK^fT^nsftfe^^-rso c©ncHttKT©3 

■otf#x. tiSo S»t-b;Vn-x^ffl^ /cB#£«»© 
10 t> "3 F -y F k F v F O^C fe^W t>n§ 0 

[0085] ^ct\ d©HH%)»strafej&K^-r 

i/gyttoafiSfroftfcCS, Y, M, C, Bk©£ 
#ftli:J:5K10S#i ? i5nft. L^L, 2 ft, 3fe 

T L * 5 tz ibttM Ltc&M. K X SS&Stf ft < ft D . iftPg 

fcHS 0 JA£ ct 5 t LT >f SV»E Lft V^<t 
20 5ttnti'fo\ 

[0086] mi 3&^y£Jf©JP&£^t£#fei:t 
©x^;U^«a#ttiIT*£ !5, ^lllltx^;b^\ Itfit 

tt, -O^W©af^fe©liHi®a*U<, ^oF-yF© 
ft££>fil?it (8 0|im) Kifi^itft^T^Cttfb 

*WHjfl»«:t>«3b^fei6, (BftilE/fflKfttjT^*. <: 
30 C«StIhlisHj?03. 5g/m'J:!3Z. 5 g/ 
m ! ©^s pgSStt (F-yF©S^©ft 

^jf^2. 5 g/m ! <Dt><D*m^m&m^ y 
[0 0 8 7 ] c©^©ffi©g^-efesf3iiffi(i:®W 

ifi%tfe-&S^}£©-oi: UT, IBiiffi©raKX4-°y 

iaaa©»fSH4:*ffi©«lB«:, 014 (a) t (b) 
t^tlfnit. 014 (a) Kfc^T, 1 2tt-fyi7 
©SRiRST'C©gP^(i^-y ^>3 y©SfiJD fe^UT^ 
5„ 13«S1T*6DPET (^'JX^-UVx 1/7*1^ 
— F) 014 (b) fc:fei,vr, 

l 4ttSffi*>P>l,fei:#©^ifSao 

[0088] sfcBijosffikUT, iaaffi©affiK:>ry 

^©HjS«T©jSl«eRiKS*l6^a cttaD^yy© 
M^ST^So c©^^©iBiiffi©»TS0^0l 5 

50 cas-r. 015 (a) \,mwmwm<Dfr*fflfrzm&-? 



(10) 



#IHFF 7 - 
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£0,015 (b) lilt^-r>a >Jf ^ISttfctf-a-© 
WPftBM-efcSo Hi 5£fcMl 3iil& l 

5 y 5 © MfcfT o m\ MS, i 7 a * v a > 

[0 0 8 9] mMM5. ttglJOfitO^tiit 
> ? ^ WJM £fi¥ b T e> -Y > ^ fcfg^r ?» iifESS 

[0090] miQ^yz m&m*w.-tu l y^i/ 
-hc-m^to 01 6K£;^t, i 8U^y^mi 

xu/, 2 ou^^y^^y^^m^LTcx-vr, 21 
a^7>-r y^%m^"bfcxU7, 22, 2 3ttYy^ 

KlRIIffl?-^, 2 4, 2 5, 2 6tt^tl€'tl, ^X 

n-, v-tf:/^, ^7y©^y^£»JT3fci6©v- 

6 5 if, >f > * is~ F ±© £ ©fitB K £ o T fc X I \, 
[0 0 9 1 ] Hi 7ttll 6 <r>yy>7 F^ffi 

fflLftit®^feS*SB©«$0T*a&£>o El 1 7K6^ 

SB, 2 7tt-rv*»lRJit!lB!lV-* 2 2, 2 3^WJ-T 
&fctb<D-bvy, 2 8{4-Yy^|lMv-^2 4~2 6£ 

WHij-rafefto-fev-y-, 2 9 &-rv^MJi 1 zmm 

•TSfcSfcif— vA/*vj» F 1 £jM3r--*©$8£8k 3 

4SUH 1 8 0|5^fflr-^*^«^©^] ( ?Wx.*-bV9-2 
7, 2 8©^^*^WSybTff*dr-^^'3llx.g|5T 

[0 0 9 2] #El&fftC-3V>T0 1 6 £0 1 7*ffl^T 

l^-r 5 o ■b>t27ia^y^ miw S'Jv- * 2 

2, 23hmiti-Ztls -<y?®WBia-T!2b%Ct1)m 

aisns. x-##££g&2 Q<D^yi/mmmn 

T-'-ZZV-^^-y F 1 tcj^S«J;5Ji:7 i -^0§* 
g|5 3 0 D @*tf?Tfcn, PglH^SP 7 tc -< V^BftiR 

^yvitmmu jyw-vsfrz tmm zkjv 

8 ^ig^nSo ^y^WXil 8ft%¥2 

^©lafw^nso 

[0 0 9 3] SfeCOSili, FtttgiJ© 

[0094] mm e. 3fcfcBij©sswf3v^TBwr 
s„ iftPgMi ©an s feftjc > * 

Tc 0 01 8Kiio^KJ;S'fV^->'-hO»rffiH*, 
1 8Kt)Vt 3 1 (i^-X7-f^ 3 2tt-ry^W 



JI, 33tt-r>^H?*5„ 0 1 9fc*5^T2fctfEg 
3 3a tt|fe¥*nfc^ y^, 32a ttfc^Sttfe'T 

3 3a*«lR*n, JfC,^&PglB*<ff31-p#So 2?>fc 
C©B*£©^:y^fRl|XJI3 2 a©!^^^- y>? 3 3 a© 
II^JKTE-rscfcK,};!), ^>^©F-y Fo^ntm 

[0095] n»fiW7. ^wmwco^xmm- 
10 § 0 c©^HswiiS(gii©-f'y^s/-Ftiasifi^* 
^tgftiMesiSHefe^T, wmmm.^- Yi?mm. 
ias*-FA^£-rsffl^ts#snrv^saii^* 

¥a-p*@*fri/\ frogaga&ftfciws&Lft^e: tic x 

[0096] 0 2 0 ic COSit J: 5^fB®SSO«f^ 
El 2 OCfe^T, 4 6ttfBilffi©-lry^ 4 

7 tt-r v ^ f ©-t y+i- t?s 5 , en & teia««ft© 
20 a«fcjscTv<oRttTfcsvo 4 8m^^tm 

0tt«w#S-p, LCD, LED&ifZffcS. ft*, 1 
~ 1 1 KB 1 fcaVrsfeWfll 1 fclW*t©fc©T?fca. 

[0097] mmftttm 2 o*fflvTffinn*-*. s 

■f , 3SS^Sa«ffl*^¥® 8 1 J;^^-Wtv> 
fcv^Efi*S*«£-r*. *©K£fc-fe>1M6, 4 7 
^^©tt'ffi^'fiJ/tKlH S r Y;-i' ! . jELlttUffiafei^ 
iiMI^^fe^gP5, ffiHifiiMfg, ffijS3M*-^$iJ 

30 fg5oici7-*«a?t4. ft*, am#a5 0fca 

^%ff 5 5 K^feS V^tt*ft^ b 
Ttxt^o S/t, -fey+^4 6, A7TWMW.t^y^z/ 
- F©fflgi^¥iJifL, c©fiJglSStg-j'^T¥iJ/egH4 

8 -esgwssHRffi ^^i83£^^na\ tm^mmm 

[0 0 9 8 ] ^»|J8. ^KgijOSSKK-O^TlK^-r 
§0 sBiSffi©¥mS^^ fe©T«¥ftSAMgV^©K 

40 ^aas©ia®ffi^s#nit^iifa^fiKfcv^T, ta 

*«»j"r*^a**bftc. ¥?#A©iift3ta 
gffic^t «5iftx*;^Tfa^^tT^, ^oiagffiA^ 
^ fflgfo ft 2. iji-a-tcf ijffl-r § /c * © * yy- <omM & -r 

•p#a. OHPjiffia}iii7 , fi^©A/hKJ; i 3ll 
50 [o o 9 9] 02 1 ic£<Dmwfc&%mm»mw<Dmis. 
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ftfftfc^Sfc 46©^as?T&S„ fBii«©¥)f gk:<k 
-3TMLt-S^cD*^msfci6, *©&{(:*£:©§# 
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(54) Title of the Invention: THERMAL RECORDER 
(57) Abstract 
[Purpose] ■ :; : : : - 

An object is to obtain a thermal recording 
apparatus capable of selecting a recording system with 
optimum image quality and cost performance by adopting 
both thermofusible recording system and dye sublimation 
recording system. 
[Constitution] 

A thermal recording apparatus with a thermal head 
1 in which a plurality of heat generating resistance 
body la are arranged in the transverse direction 
transferring . ink coated on a thermofusible or dye 
sublimation ink sheet 3 with -heat of -the heat 
generating resisrance bodies la to recording paper 2, 
including a setting ' Unit 8 setting thermofusible mode 
and a dye sublimation mode' and an energization 
controlling unit 9 controlling power applied to the 
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heat generating resistance body la of the above 
described thermal head 1 corresponding to a signal from 
that setting unit 8, wherein length of the above 
described heat generating resistance body la in the 
transverse direction is 0.35 to 0.75 with respect to 
the pitch distance of that heat generating resistance 
body la and length in the vertical direction is set to 
1.5 to 2.5 times the length in the transverse direction. 
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[Claims for the Patent] 
[Claim 1] 

A thermal recording apparatus with a thermal head 
in which a plurality of heat generating resistance 
5 bodies are arranged in a transverse direction 

transferring ink coated on a thermofusible or dye 
sublimation ink sheet with heat of said heat generating 
resistance body to recording paper, comprising a ' 
setting unit setting a thermofusible mode and a dye 

10 sublimation mode and an energization controlling unit 
controlling power applied to said heat generating 
resistance body of said thermal head corresponding to a 
signal from said setting unit, wherein a length of said 
heat generating resistance body in the transverse ■ 

15 direction is 0.35 to 0.75 with respect to pitch 

distance of said heat generating resistance body and 
. the length in the vertical direction is set to 1.5 to 
2.5 times the length in the transverse : direction. 
[Claim 2] . .. '.. 

20 The thermal recording -apparatus according to claim 

1, characterized in that a plurality of said heat 
generating resistance bodies are divided into a 
plurality of groups in the transverse direction; 
energization controlling signal . cables in the number of 

25 said divided groups are provided; said energization 

controlling unit heats saidvheat generating resistance 
body with said energization controlling signal . cables 

- 3 - 
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by sequentially applying pulse as power; and pulse-to- 
pulse distance for each of said energization 
controlling signal cables is set to 100 to 500 ns. 
[Claim 3] 

5 . The thermal recording apparatus according to claim 

2, characterized in. that pulse number- and pulse width 
are controlled together with : said energization 
controlling signal through .said energization 
controlling signal cables. 
10 [Claim 4] . 

..The. thermal recording, apparatus according to claim 
..1, characterized by comprising a thermofusible ink 
■sheet coated with ink in an amount of hot more than 2.5 
g/m 2 and recording paper provided with an ink absorbing 
15 layer on it's .surface. 
[Claim 5] . 

The thermal recording apparatus according to claim 
1, characterized by comprising said thermofusible ink 
sheet in which sections of a surface coated with ink in 
20 an amount of not more than 2.5 g/m 2 and a surface 
coated with ink absorbing substance are formed and 
means for generating data for transferring said ink 
absorbing substance onto recording paper before 
transferring said ink onto the recording paper.. 
25 [Claim 6] 

The thermal recording apparatus according to claim 
1, characterized in that an ink layer of said 
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thermofusible ink sheet is provided with an ink 
absorbing layer in which former transferred ink absorbs 
ink to be subsequently transferred. 
[Claim. 7] 

5 The thermal recording apparatus according to claim 

1, characterized by comprising means for comparing a 
signal of said setting unit setting said thermofusible 
mode and said dye sublimation mode with mounted 
recording medium; starting recording operations when 
10 the both match together; and alarming an occurrence of 
mismatching to stop commencement of said recording 
operations. : . . ; ... 
[Claim 8] : • 

The thermal recording apparatus according to claim 
15 1, characterized by comprising means for identifying a 
type of recording paper based on its optical properties 
and means for changing recording energy based on 
identification result of said identifying means. 
[Claim 9] 

20 The thermal recording apparatus according to claim 

1, characterized by including halftone means capable of 
n gradation recording (n being an integer equal to or 
greater than 2) and means for. allocating recording 
conditions to any of n gradations in the case of 

25 expressing an n gradation or a lower level gradation. 
[Claim 10] 
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The thermal recording apparatus according to Claim 
1, characterized by comprising means for changing a 
paper delivery, amount for a line corresponding to paper 
thickness of recording paper. 
5 [Claim 11] 

: The thermal recording apparatus according to claim 
1, characterized by comprising means for automatically 
enlarging, reducing, or enlarging and reducing input 
data to a maximum recordable print size. 

10 • 

, . 3. Detailed Description of the. Invention 
[0001.] . ■ . .. 

[Industrial Application Field] 

The present invention relates to a thermal 
15 recording apparatus transferring ink of a thermofusible 
or dye sublimation ink sheet to recording paper with 
heat and being applicable to printers, photocopiers, 
facsimiles and the like. . 
[0002]. 
20 [Conventional Art] 

A thermal recording apparatus with a thermal head 
is advantageous for simplicity in mechanism, high 
reliability and excellent maintenance. Therefore, 
thermal recording is a main stream for facsimiles and 
25 thermal transfer recording is a main stream for color 
printers. The thermal recording apparatus includes a 
- thermofusible printer using a thermofusible ink sheet 
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and thermofusible recording paper and a dye sublimation 
printer using a dye sublimation ink sheet and dye 
sublimation recording paper. 
[0003] 

The thermofusible recording system includes a 
thermofusible binary recording system only capable of 
recording binary values of carrying out or not carrying 
out recording for one dot and a thermofusible multiple- 
valued recording system capable of varying a recording 
area every dot. In the case of expressing a gradation 
in the . thermofusible binary recording system, one dot 
..is arranged in a matrix state with the dot. area being 
varied therein. The : thermofusible multiple-valued 
recording system and the dye sublimation recording 
system are both capable of analog halftone recording. 
A conventional halftone recording system is presented, 
for example, in Japanese Patent Laid-Open No. 60-9271. 
Figure 27 is a waveform diagram of an energization 
pulse applied to respective heat generating resistance 
bodies configuring the thermal head in a conventional 
halftone recording system. In Figure 27, reference 
character tw denotes pulse width of energization pulse, 
reference character tp denotes a repetition period of 
energization pulse and reference character N denotes 
the number of energization pulse (N being 3 here) . The 
pulse number of that energization pulse is selected and 
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set in advance corresponding to density for each 

gradation level. 

[0004] 

By applying energization pulse of the pulse number 
5 corresponding to each gradation to respective heat 
■-generating resistance bodies in this way, ink for the 
energy portion corresponding to that pulse number is 
sublimed or melt to carry out halftone recording for 
each density. And, respectively corresponding 
10 energization pulse is applied to respective heat 
: .. . generating resistance bodies, typically aligned in one 
line in a thermal head collectively or separately to 
carry out recording for one line to carry out vertical 
scanning on recording paper at a constant velocity to 
15 proceed with recording sequentially on each line to 
carry out planar recording. 
[0005] 

In addition, Figure 28 exemplifies a strobe signal 
at the time of activating the thermal head in a time- 
20 shared manner. In the diagram, strobe signals SB1 and 
: SB2 in the case of dual drive are output in parallel. 
[0006] ' 

On the other hand, Figure 29 is a basic 
configuration diagram of a conventional thermal 
25 .transfer recording apparatus illustrated in a document 
"thermal recording technology" (issued on August 10, 
1.990, No. 117, pp. 63 to 67) compiled ! by Publishing 
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Department, Triceps Corporation. Reference numeral' 71 
denotes a thermal head. Reference numeral 72 denotes 
an ink sheet. Reference numeral 73 denotes recording 
paper. Reference numeral 74 denotes a platen roller. 
5 Here, the, ink sheet 12 is, configured by a heat- 
resistant slipping layer 75, base film 76, an ink layer 
77 including pigment and binder. The thermal head 71 
and the platen roller 74 sandwich the ink sheet 12 : and 
the recording paper 73 with good flatness and 

10 smoothness. A plurality of heat generating resistance 
, bodies not illustrated in the drawing inside the 
■. thermal head .71 are heated to melt the; ink layer 77 and 
obtain a desired recorded Image. : .■ 
[0007] ■' ■ •'• ■ 

15 A system transferring ink coded on an ink sheet as 

described above onto recording paper with heat includes 
a thermofusible recording system and a dye sublimation 
recording system with sublimation dye in ink. The 
thermofusible multiple-valued recording system is 

20 excellent in gradation property since a one-dot area is 
varied in an analog manner and appropriate for printing 
images in full colors. However, when that system 
carries out recording on normal paper with a certain 
level of relief on its surface, transfer defect 

25 frequently occurs for a low gradation in. particular, 
giving rise to a problem. Therefore, in the case of 
adopting that system, the recording paper has to •••• 
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undergo special coating so as to improve adhesiveness 
with ink and recording paper with a small relief in the 
paper has to be used. Therefore, the cost for the 
recording paper comes up to increase the running cost. . 
5 In addition, because of a system changing the area for 
one dot in an analog manner, the system is appropriate 
for layout paper of offset printing but is not 
appropriate for gravure printing. 
[0008] 

10 Next, as for the dye sublimation system, the 

.system can change density of one dot in an analog 
manner and can express n 3 colors in the case where an 
ink sheet is configured by three colors of yellow (Y) , 
magenta (M) and cyan (C) for n gradations. At the time 

15' ' of n = 256, approximately 16.7 million colors can be 
expressed. Accordingly, the system is extremely 
excellent in gradation property and used to be utilized 
for natural images as in photographs or CG (computer 
graphic) and the like.. However, the present system 

20 sublimes dye with heat to transfer onto plastic and the 
like. Accordingly, the ink sheet and recording paper 
become expensive to increase running costs higher than 
any thermof usible system. In addition, in the case of 
using the system for layout paper, the system changes 

25 density of one dot and, therefore, is appropriate for 
the layout paper for gravure printing but is not 
appropriate for offset printing. ' v- 
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[0009] 

In addition, the dye sublimation recording system 
is characterized to provide high image quality requires 
a dedicated paper. The thermof usible binary recording 
5 system is characterized, to be hardly expressible on 
halftone but rapid and capable of carrying out 
recording on plain paper. Regardless of the same 
thermal transfer recording system, two apparatuses are 
installed and used respectively for the use purpose. 

10 In order to eliminate such inconvenience, a printer 

with both of. those systems being integrated therein is 
considered. As such a printer, conventionally, there 
is provided a printer with an ink sheet with sections 
for thermofusible ink and dye sublimation ink being 

15 alternately formed and capable of transferring color 
gradation images, lines and characters. A specific 
description is as follows. 
[0010] ..... 

Figure 30 is a configuration diagram of an ink 

20 sheet of a thermofusible and dye sublimation dual 

purpose printer used in a conventional thermal transfer 
recording apparatus presented in, for example, Japanese 
Patent Laid-Open No. 62-179975. In Figure 30, 
reference numeral 72 denotes an ink sheet. Reference 

25 numerals and characters 79y, 79m and 7 9c denote dye 

sublimation ink coated on the ink sheet of yellow (Y) , 
magenta (M) and cyan (C) . Reference numeral denotes 

- 11 - 
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thermofusible ink of black (Bk) . Reference numerals 
and characters 81y, 81m, 81c and 81b denote marks 
discriminating four colors by the number of mark. On 
the ink sheet 72, dye sublimation ink surfaces 79y, 7 9m 
5 and 79c of three colors of yellow, magenta and cyan, and 
a thermofusible ink surface 80 of the black color (Bk) 
are sequentially formed. : The ink discrimination mark 
includes an ink discrimination mark 82a specif ying : the 
dye sublimation property and an ink discrimination mark 

10 82b specifying the thermofusible property. 
..[0011] . . ...... 

Figure 31 is a block diagram of a. thermofusible 
and dye sublimation dual purpose printer with the 
thermofusible and dye sublimation dual purpose ink 

15 sheet illustrated in Figure 30. Figure 32 is an 
explanatory diagram on energization time of a 
thermofusible and dye sublimation dual purpose printer. 
Figure 33 is an explanatory diagram on energization 
time and line feed time of • a thermofusible and dye. 

20 sublimation dual purpose printer. 
■10012] 

Since thermofusible ink is different from dye 
sublimation ink in thermal property, it is necessary to 
differentiate the energization time of the thermal head 
25 71 illustrated. in Figure. 31 as illustrated in Figure 32. 
For -example, the energization time is 5 ms in the case ■ 
of thermofusible ink and it is necessary to provide 
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difference with such as a variable range of 5 to 20 ms 

in the case of dye sublimation ink. 

[0013] 

Operations will be described below with Figure 31. 
5 Color discrimination marks 81y, 81m, 81c and 81b and 
ink discrimination marks 82a and 82b of the ink sheet 
72 are detected by sensors 86 and 87 respectively. In 
the case of inputting an image, three colors of yellow, 
magenta and cyan are separated by the color conversion 

10 unit 88 and memorized in the memory 89 and are stored 
in the memory 89 directly in the case where characters 
and lines are .Input. The -image data stored, in the., 
memory 89 are read by the image data reading unit 90; ; 
are input to the energization controlling unit 92 . 

15 through the gradation conversion unit 91; and are read 
by the character and line data reading unit 93 and 
directly input to the energization controlling unit 92 
. in the case of character and line data. Here, the 
image data are different from the character and line 

20 data in energization time and line feed time:as 

illustrated in Figure 33. •■ 
[0014] 

[Problems to be Solved by the Invention] 

A' conventional thermal recording apparatus with 
25 thermofusible and dye sublimation systems -being 

integrated therein .is configure as described above. 
Therefore, in the case of serially printing .only a 
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gradation image or only an image of lines, letters and 
the like, portions of the thermofusible ink or the dye 
sublimation ink of the ink sheet are wasted and 
consumed more than the actual amount of use of ink 
5 sheet. Consequently, running costs get twice higher or 
more so that a user incurs remarkable loss. 
[0015] 

In addition, a complicated circuit discriminating 
image data and characters and line data is required. 

10 Not only the running cost increases but the cost of the 
apparatus itself increases to spoil the advantage of 
low cost due to dual use of the thermofusible system 
and the dye sublimation .system.. . In addition, paper for 
dedicated use is used as a the dye sublimation 

15 recording paper and costs approximately 20 times higher 
than thermofusible recording paper in price and running 
cost in the case of printing image with poor gradation 
(as in letters and the like), giving rise to a problem. 

[0016] ::, 

20 In addition, the case of integrating the 

thermofusible . recording system and the ; dye sublimation 
recording system together gives rise to a problem on 
size of the heat generating resistance body of the 
thermal head. In addition, as for the dye sublimation 

25 recording system, transfer ■ with that system, is a 

recording system changing density inside one dot .as 
illustrated in Figure '34. Therefore, the temperature 
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distribution of the thermal head is desired to be 
uniform. In addition, also in order to prevent thin 
spots and increase the maximum density, the shape of 
the heat generating resistance body had better be 
5 longer in the vertical direction than in the transverse 
direction. ■ , 
[0017] 

On the other hand, the thermof usible recording 
system is a recording system changing the area of one 

10 dot as illustrated in Figure 35. Therefore the 
temperature distribution of the heat generating 
resistance body of the thermal head is desired to be 
concentric shape with one point as a center. In 
addition, in order to enhance sharpness and stability 

15 of the dot, a certain "level of temperature difference 
had better be present. In addition, heat of 
surrounding dots is. likely to influence. Accordingly, 
in the thermof usible recording system, length of the 
heat generating resistance body of the thermal head in 

20 .the transverse direction and the vertical direction had 
better match each other. 
[0018] 

Due to those characteristics, use of the thermal 
head with a heat generating resistance body shaped to 
25 give a proportion of transverse length to vertical 

length being 1:2.5 normally used in the dye sublimation 
recording system in the thermof usible recording system 
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is likely to cause thin spots at the time of low 
gradations. Increase in density for the energy to be 
provided become steep and thermofusible recording is 
hardly carried out. In addition, in the case where 
5 size of the heat generating resistance body is set to a 
- proportion of transverse length to vertical: length : 
being 1:1, the thermofusible recording system gives 
rise to no problem. However, dye sublimation system 
recording system is likely to cause thin spots at the 

10 time of low gradations. In addition, the maximum 
.density is low. Therefore, dye sublimation recording 
is hardly carried out. Accordingly, use. of any thermal 
head cannot concurrently satisfy two systems of the 
thermofusible recording system and the dye sublimation 

15 recording system, giving rise to a problem. 
[0019] 

In addition, in the case of carrying out halftone 
■recording with a conventional thermal recording 
apparatus, uneven density takes place depending on the 
20 drive system of the thermal head, giving rise to a 
: problem. For example, in the case of driving the 

thermal head including 2048 heat generating resistance 
bodies in an equally divided manner {the left side of 
the thermal head is driven with the strobe signal SB1 
25 and. the right side is driven with the strobe signal 
SB2) to record complete : black pattern (recording 
pattern A) of 128 gradations and the right half portion 
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of 128 gradations (recording pattern B) , the recording 
density is respectively 1.0 and 1.1 as illustrated in 
Figure 36 and the recording pattern B becomes thicker 
for approximately 10 gradations. ....... 

5 [0020] : 

In order to ascertain the cause thereof, the 
current at the time of driving the thermal head is 
measured and current behavior was measured. The 
current behavior result is illustrated in Figure 37. 

10 At first, in view of the current waveform in the 
recording pattern B, it is apparent that a current 
flows in the heat generating resistance body of the 
■thermal head at the trailing edge of the strobe SB2 
(ink is transferred due to Joule heat) and the current 

15 no longer flows at the rising edge of the strobe SB2. 
Here, the reason why the current no longer flows at the 
trailing edge of the strobe SB1 is that no data 
(gradation number being 0) are present for heating the. 
thermal head. * .■ .. • 

20 [0021] 

On the other hand, in the case of the recording 
pattern A when all the heat generating resistance 
bodies are heated, a current flows at the rising edge 
of the strobe SBl (a portion A in Figure 37); at the 
25 timing of switching from the strobe SBl to the strobe 
SB2, the current (a portion A in Figure 37) hardly 
flows;. in the lapse of certain time, a predetermined 
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current (a portion B in Figure 37) flows; and the 
current (the portion B in Figure 37) no longer flows at 
the rising edge, of the strobe SB2. Here, the point to 
be focused is that the waveforms corresponding to the 
5 strobe SB2 in the case of the recording pattern A (the 
portion B in Figure 37) and in the case of -the 
recording pattern B (the portion C in Figure 37) are 
different. That difference is assumed to be 
accumulated every pulse signal of the strobe and to 

10 appear as a difference in recording density (uneven 
density) . -.v.-. - . 

[0.022] ■ ■ ■■> 

Here, an occurrence that the current hardly flows 
: in the boundary between the strobe SB1 and the strobe 

15 SB2 will be examined.. In a conventional halftone 

recording system, the strobe SB2 trails immediately 
after. the strobe SB1 rises. (The distance of the 
strobe SB 1 and the strobe SB2 is equal to approximately 
0). A driver IC driving the heat generating resistance 

20 bodies is incorporated inside the normal thermal head. 
The strobe waveforms SB1 and SB2 become loose waveforms 
as indicated by dotted lines from the rectangular wave 
indicated by the full lines as illustrated in Figure 37. 
That is, a waveform with the trailing edge of the pulse 

25 signal delaying, by 100 ns and the rising edge delaying 
by 200 ns was obtained. For those values, 
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approximately the same result was obtained also in the 
case of measurement with another thermal head. 
[0023]. 

The time difference of the delay causes 
5 overlapping of the strobe waveforms. That means that 

the current capacity .supplied to: the thermal head 
:: exceeds the tolerance level.' It is considered that the 
power supply "voltage drops consequently to cause the 
above described phenomena. Here, in order to eliminate 

10 the above described phenomena, the case of increasing 
the power supply capacity inevitably results in a cost 
increase to reduce the advantage: of the divided drive 
by half. • •' < r.\. . 

<■ [0024] - : .r- ■ ■■■■■ 

15 '" " On the other hand, implementation of pulse width 

control in the case where the strobe control is divided 
into two, pulse provided to the thermal head will be as 
in Figure 38 . At that time, the reason why the pulse 
provided to the fist gradation is extremely longer than 

20 the second and subsequent gradations is that the energy 
from the state where the heat generating resistance 
bodies are cool until the ink reaches a temperature to 
be transferred with density for the first gradation is 
extremely larger than in the. case of shifting from the 

25 density of the first gradation to the second gradation 
and from the density of the second gradation to the 
third gradation respectively. ■■" According to Figure 38, 
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compared with the strobe A, the strobe B is shorter in 
the period from the end of pulse of the first gradation 
until the beginning of the pulse of the second 
gradation. ..Accordingly, density of the dots undergoing 
5 energization with the strobe B gets higher than the 
density of the dots undergoing energization with the 
strobe B to cause uneven density. 
[0025] 

In addition, when pulse number control is intended, 
10 the pulse provided to the thermal head will be as in 
.Figure 39. In that case, approximately no uneven, 
density is present due to difference in storage of heat 
of the strobe A and the strobe B. The basic unit of 
increase and decrease will be a width unit of pulse. 
15 In that case, in order to increase and decrease on a 
small unit, each pulse width can be narrowed. Then, 
however, the driver IC of the thermal head can no 
longer follow pulse to. make operations unstable. 
Therefore, the width of pulse has to be around 5 (J,s and 
20 the increase and decrease are feasible only on the 
basis of 5 us . 
[0026] 

A print state where thermofusible recording system 
is carried out will be as in Figure 40. At that time, 
25 a state where a dot and a dot get closer as on the 

right side in Figure 40 is brought about, the periphery 
dots are likely to influence to make transfer unstable. 
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As in the case of the four dots on upper left in Figure 
41, the dot is occasionally in contact with the 
periphery dots to undergo transfer. Therefore, 
deterioration of images used to be a problem. 
5 [0027] 

Recording media for the thermof usible recording 
system and the dye sublimation recording system are 
respectively different. Therefore, in the case of the 
dual purpose printer where a plurality of ink sheets is 

10 mountable, such as state where the ink sheet is for the 
dye sublimation recording system whereas the recording 
paper is for thermofusible recording system or vise 
versa to make printing impossible is possible to occur 
due to. careless operations of a user. In addition, 

15 even in the same system, with poor flatness' and 

smoothness of the recording paper worsens the recording 
sensitivity to give rise to a problem that shortage in 
applied energy causes image deterioration such as thin 
spots in images and printing disability. 

20 [0028] 

Moreover, in the case of recognizing the recording 
paper, marks for recognition have to be added to each 
recording paper of a plurality of kinds of recording 
paper and sensors have to be provided according to the 
25 kinds of the recording paper. Therefore, the cost for 
the body and the running cost increase. Moreover, in 
order to carry . out sensing, the marks have to be added, 
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and therefore, recording cannot be carried out except 
with the designated paper. Even if a user prepares' 
paper usable, in principle, for recording, the paper 
lacks in the mark not and gives rise to a problem that, 
5 recording is not feasible. 
[0029] 

■ In addition, the thermofusible recording system is 
different from the dye sublimation recording system in 
data amount undergoing actual recording. For example, 
10 in the case of the thermofusible recording system or 
. the dye sublimation recording system, expression with 
.... 25.6 gradations is supposed to take place for one pixel 
and then the data amount necessary, for one pixel will 
be 8 bit. In addition, thermofusible halftone 
15 recording is. superior to the dye sublimation system in 
sensitivity. Therefore, by reducing the transfer data 
amount to the thermal head, rapid printing is enabled. 
[0030] 

Therefore, a case where a rapid printing mode is 
20 -provided only for thermofusible halftone recording to 
carry out 64 gradation recording can be considered. 
The data amount at that time is 6 bit for one pixel . 
Accordingly, in the case of carrying out printing with 
the same image data . in the different recording systems, 
25 conversion of image data appropriate for each mode will 
be required. .That requirement will. give rise to 
necessity of data conversion appropriate for each 
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: system on the side sending the data as in the case 

where test printing is demanded in the system at a low 
running cost, for example. That necessity is one of 
problems of the dual purpose printer. 

5 [0031] 

In addition, in the case where recording paper is 
different in the paper thickness or friction 
coefficient, there used to be a problem that stacked 
feeding or paper jam are likely to occur during the 

10 . process of sheet feeding unless the pressure to . the 
sheet feeding roller of the paper feeding cassette is 
varied to provide pressure corresponding to the paper 
thickness and the friction coefficient. 
' [0032] ' 

15 Figure 42 is a configuration diagram of a 

recording unit of a conventional thermal recording 
apparatus. In the drawing, reference numeral 1 denotes 
a thermal head. Reference numeral 2 denotes recording 
paper. Reference numeral 3 denotes an ink sheet. 

20 Reference numeral 4 denotes a platen roller. Reference 
character r denotes the radius of the platen roller. 
Reference character r' denotes the radius at adding 
thickness of the recording paper to the radius of the 
platen roller. Description will be followed below with 

25 that drawing. When recording paper 2 is conveyed with 
the platen roller 4 in the case where a plurality of 
\ recording paper is used and those recording papers are 
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different in paper thickness, the radius r' changes and 
even if the platen roller 4 is caused to rotate at the 
same rotation frequency, the amount of conveyance of 
the. recording, paper 2 changes . 
5 [0033] 

For example, with r = 16 mm, r' = 16.2 mm, 
1 recording paper 2 in A4 size (transverse length x 
vertical length: 210 x 297 mm, thickness: 200 urn) is 
supposed to be conveyed, the rotation frequency of the 
10 platen roller 4 is 297/32.4* - 2.9178 rotation. 

Here, with paper thickness being 10.0. jun, r' = 16.1 mm 
is derived. At that time, the travel distance of the 
recording paper 2 will be: 
32.271 x 2. 9178 = 295.2 mm 
15 At last, the maximum amount of displacement due to the 
paper thickness is: 
. 297-295.2 = 1.8 mm. 

.As, described above, the case of different paper 
thickness used to give rise to a problem. that the 
20 recording position is displaced. 
[0034] 

In addition, in the case where the image data that 
a user desires to record are smaller or larger than the 
maximum printing size of a recording apparatus, there 
25 used to be problem that a user has to calculate the 

magnification for the data based on the image size and 
the maximum printing size of the image that the user 
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desires to record when to carry out printing subjected 
to enlargement or reduction in size to the maximum 
printing size and the use has to input the information 
for himself/herself . ...... 

5 .. [0035], 

The present invention is attained in order to 
eliminate the above described respective problems. An 
object of the present invention is to obtain a thermal 
recording apparatus capable of selecting a recording 
10... system with optimum image quality and cost performance 
: by adopting both thermofusible recording system and dye 
sublimation recording system and with improved 
operability. 
' [0036] 

15 [Means for Solving the Problems] 

A thermal recording apparatus related to claim 1 
of the present invention is provided with a thermal 
head with a plurality of heat generating resistance, 
bodies being arranged in a transverse direction; means 

20 for transferring ink coated on a thermofusible or dye 
sublimation ink Sheet with heat of the heat generating 
resistance bodies to recording paper; a setting unit 
setting thermofusible mode and a dye sublimation mode; 
and an energization controlling unit controlling power 

25 applied to the heat generating resistance bodies of the 
thermal head corresponding to a signal from the setting 
unit, wherein length of said' heat generating resistance 
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body in the transverse direction is 0.35 to 0.75 times 
larger than said heat generating resistance body in 
pitch distance length in the vertical direction is set 
to 1.5 to 2. 5 times larger, than the transverse 
5 direction in length. 
[0037] 

A thermal recording apparatus related to claim 2 
of the present invention provided with a plurality of 
the heat generating resistance bodies being divided 
10 into a plurality of groups in the transverse direction; 
and energization controlling, signal cables in the 
number of the divided groups,: wherein the energization 
' .controlling unit heats ; the heat generating resistance-- - 
body with the energization controlling signal cables by 
15 sequentially applying pulse as power; and pulse-to- 

. pulse distance for each of the energization controlling 

signal cables is set to 100 to 500 ns. 
, [0038] 

: A thermal recording apparatus related to claim 3 
20 of the present invention controls pulse number and 

pulse width together with the energization controlling 
signal through the energization controlling signal 
cables. 
[0039] 

25 A thermal recording apparatus related to claim 4 

of the present invention comprises a thermof usible ink 
sheet coated with ink in an amount of not more than 2.5 
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g/m 2 and recording paper provided with an ink absorbing 

layer on its surface. 

[0040] 

A thermal recording apparatus related to claim 5 
5 of the present invention comprises a thermofusible ink 

sheet formed of sections of a surface coated with ink 

in an amount of not more than 2 . 5 g/m 2 and a surface 

coated with ink absorbing substance and means for ; 

generating data for transferring the ink absorbing 
10 substance onto recording paper before transferring the 

ink onto the recording paper.. 

[0041] ■ - . v- • ■ 

A thermal recording apparatus related to claim 6 

of the present invention is provided with an ink 'layer 
15 of a thermofusible ink sheet provided with an ink 

absorbing layer of the former transferred ink absorbing 

ink to be subsequently transferred. 

[0042] 

A thermal recording apparatus related to claim 7 
20 of the present invention comprises means for comparing 
a signal of said setting unit setting the thermofusible 
mode and the dye sublimation mode with mounted 
recording medium; starting recording operations, when 
the both match together; alarming an occurrence of 
25 mismatching to stop commencement of the recording 
operations . • . 
[0043] ■ ' • ' - : : 
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A thermal recording apparatus. related to claim 8 
of the present invention comprises means for 
identifying a type of recording paper based on its 
optical properties and means for changing recording 
5 energy based on identification result of that 
identifying means. 
• : [0044] 

A thermal recording apparatus related to claim 9 
of the present invention comprises means for allocating 
10 recording conditions to any of n gradations in the case 
of expressing an n gradation or a lower level . 

. [0045] . >• ., 

A thermal recording apparatus related to claim 10 
of the present invention comprises means for changing 
15' paper delivery amount for a line corresponding to paper 
thickness of recording paper. 
[0046] 

A thermal recording apparatus related to claim 11 
of the present invention comprises means for 
20 automatically carrying out enlargement to the maximum 
input data recordable print size, size reduction and 
both of enlargement and size reduction. 
[0047] 
[Operation] 

25 In a thermal recording apparatus related to claim 

1 of the present invention, an energization controlling 
unit controls power applied to the heat generating 
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resistance bodies of the thermal head corresponding to 
a signal from a setting unit setting a thermof usible 
mode and a dye sublimation mode. In addition, length 
of the heat generating resistance body in the 
5 transverse direction is set to 0.35 to 0.75 times 
. larger than the heat generating resistance body in 
pitch distance and length in the vertical direction is 
set to 1.5 to 2.5 times larger than the transverse 
direction in length. Therefore, thin spots at the time : 
10 of low gradations are eliminated and halftone recording 
.with good dot sharpness . and stability is carried out. 
[0048] 

In a thermal recording apparatus related to claim 

2 of the present invention, the energization . 

15 -controlling unit provides pulse-to-pulse distance of 

100 to 500 ns for at least two energization controlling 
signals and, thereby, overlapping between the 
energization controlling signals can be alleviated to 
carry out recording without uneven density. 

20 [0049] 

In a. thermal recording apparatus related to claim 

3 of the present invention, at least control of two 
energization controlling signals is control in mixture 
of pulse number control and pulse width control and, 

25 thereby, recording without uneven density is carried 
out . 

[0050] : , ; , 
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In a thermal recording apparatus related to claim 

4 of the present invention, thermof usible ink is 
absorbed by an ink absorbing layer provided on a 
surface of recording paper. 

5 . [0051] 

In a thermal recording apparatus related. to claim 

5 of the present invention, ink absorbing substance is 
transferred onto recording paper before transferring 
ink is transferred onto the recording paper. 

10 [0052] 

In a thermal recording apparatus related to claim 

6 of the present invention, former transferred ink 
absorbs ink to be subsequently transferred..: 
[0053] 

15 In a thermal recording apparatus related to claim 

7 of the present invention, a signal of the setting 
unit setting either the thermofusible mode or the dye 
sublimation mode is compared with mounted recording 
medium; recording operations starts when the both match 

20 together; and an occurrence of mismatching is alarmed 
to stop commencement of the recording operations . 
[C054] 

In a thermal recording apparatus related to claim 

8 of the present invention, a type of recording paper 
25 is identified based on its optical properties and 

optimum energy is applied to recording paper. 
[0055] . 
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In a thermal recording apparatus related to claim 

9 of the present invention, recording conditions are 
allocated to any of n gradations in the case of 
expressing an n gradation or a lower level. 

5 [0056] 

In a thermal recording apparatus related to claim 

10 of the present invention, the paper delivery amount 
for a line changes corresponding to paper thickness of 
recording paper. 

10 [0057] ' 

In a thermal recording apparatus related to claim 

11 of the present invention, recording in the maximum 
recordable print size is automatically carried out in 
the maximum printing mode. 

15 [0058] 

[Embodiments] ! 
Embodiment 1 

Figure 1 is a block diagram of a thermal recording 
apparatus with both thermofusible recording system and 

20 dye sublimation system being integrated therein. In 

Figure 1A, reference numeral 1 denotes a thermal head; 
reference numeral 2 denotes recording paper; reference 
numeral 3 denotes an ink sheet; reference numeral 4 
denotes a platen roller; .reference numeral 5 denotes a 

25 color conversion unit assimilating . difference in hue of 
ink of the ink sheet; and reference numeral 6 denotes 
memory. Reference numeral 7 denotes a gradation . 
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conversion unit including a function of binarizing 
multiple-valued data and outputting the result to the 
thermal head 1. In the case' where the thermal head 1 
can directly accept the multiple-valued data, the 
5 gradation conversion unit is not necessary. Reference 
numeral 8 denotes recording system selection signal 
generating means as a setting unit selecting either a 
thermofusible recording system or dye sublimation, 
recording system. Reference numeral 9 denotes an 

1.0.. \ energization controlling unit outputting optimum pulse 
to the thermal head 1 corresponding to recording 
■systems and gradations. Reference numeral 10 denotes a 
sheet conveying motor controlling unit. Reference 
numeral 11 denotes a sheet conveying motor. In Figure 

15 1(b), reference numeral 1 denotes a thermal head. 
Reference numeral la denotes a heat generating 
resistance body arranged in. the transverse direction of 
. . the thermal, head 1. 
[0059] 

20 The thermal head 1 is classified into a thick film 

type and a thin film type depending on production 
method. The thick type is costwise advantageous since 
the production method is simple. On the other hand, 
the thin film type is costwise disadvantageous but 

25 excellent in picture quality and used in almost all 
color printers . For. the. both , cases, the shape of the 
heat generating -resistance ..body l la -depends . on 
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resolution. For example, with resolution being 300 DPI, 
actually the shape approximately measures 80 um in the 
main scanning direction (hereinafter to be referred to 
as. transverse direction) and. 100 um in. the vertical 
5 scanning direction (hereinafter to be referred to as 
vertical direction) . . On the other hand, the thermal 
head 1 used in dye sublimation recording is the same in 
the transverse length but is longer to be 220 um in the 
vertical direction. 

10 [0060] .. . • . 

That difference comes from drive method of the 
, . thermal head 1. That is, the reason thereof is that, 
in the thermof usible case, the thermal head 1 is driven 
at a great number of lines/line. . In contrast, the 

15 thermof usible case, the. thermal head 1 is driven by 1 
to around 4 pulse/line. Specification of the thermal 
head 1 includes an item of pulse resistant property. 
In order to extend the life of the dye sublimation heat 
generating resistance body la, the area of the heat 

20 generating resistance body la is larger than the 

thermofusible heat generating resistance body la to 
alleviate stress. In addition, extension in the 
vertical direction is intended to provide the next line 
with overlapping and to increase density even with the 

25 same energy. 
[0061] 
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Figure 2 is a graph on energy density property 
with length of the heat generating resistance body la 
of the thermal head 1 with the pitch of 300 DPI in the 
transverse direction being 50 |^m, 60 jxm and 70 fim and 
5 : ; -length of the heat generating resistance body la in the 
vertical direction being 100 jjm,- 120 ]xm and 140 |am. 
Figure 2 clarifies that the density at the time of low 
energy gets low and density increases steeply as the 
length of the heat generating resistance body la in the 

10 transverse direction gets longer. The reason thereof, 
will be described with Figure 3. Figure 3 is an 
example of heat distribution of the heat ^generating 
' resistance body la and its periphery. Figure 3. 
clarifies that heat distribution inside the heat 

15 distribution inside the heat generating resistance body 
la is gradual. 
[0Q62] 

Accordingly, in the case where the melting point 
of ink occasionally comes inside that gradual portion, 

20 the shape of the dot occasionally becomes unstable or 
causes thin spots and the like. In addition, heat 
distribution outside the heat generating resistance 
body la is steep and in the case where that portion 
comes inside the melting point of ink, the shape of the 

25 dot is stabilized. That is, in the case of the heat 

generating resistance body la with. an. large area, the > 
portion with unstable "heat -distribution becomes larger 
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to cause unstable dot shape and thin spots in low 
gradations. Therefore, thin spots are caused at the 
time of low gradations. In addition, with a large area, 
heat of surrounding dots is likely to influence. With , 
5 high energy, peripheral heat influences to increase 
density steeply. 

[0063] " • ■ ■ 

The experiment for this time clarifies that, with 
300DPI pitch, largest limit of the heat generating 

10 resistance body la is limited to 60 urn in length in the 
transverse direction in image quality and the one with 
70 |am is not endurable for .practical use. Accordingly, 
limit of the length of the heat generating resistance 
1 body la in the transverse direction for the pitch can 

15 be said to be 

60/83 = around 0.75 

since the 3.00 DPI pitch width is 83 urn. 
[0.064 J. . ., ■ . 

In addition, Figure 4 is a graph on energy density 

20 property with the thermal head 1 with the above 

described heat generating resistance bodies la with 50 
x 100 urn, 60 x 120 urn and 70 x 140 urn in the case where 
the heat generating resistance bodies la is caused to 
generate every two units, in the transverse direction 

25 and the vertical direction respectively. In that case, 
the pitch is considered to be the same, as in the case 
"of 150 DPI being the half of 300 DPI. Figure 4 = ■ 
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clarifies that sensitivity gets worse in the order of 
case with 70 um, 60 pm and 50 putt. In particular, in 
the case of 50 pin, the density could not reach the 
maximum density being 1.5. A reason thereof is that 
5 the area of the heat generating resistance body la was 
too small to worsen sensitivity dramatically. 
[0065] 

The experiment for this time clarifies that the 

one with 60 urn capable of reaching the maximum 
10 sensitivity being 1.5 is the small limit from the point 

of view of sensitivity. Accordingly, the smallest 
■limit of the length of the heat generating resistance 

body la in the transverse -direction for the pitch : can 

be said to be 
15 60/167 around 0.35 

since the 150DPI pitch width is 167 urn. 

[0066] 

Figure 6 is a graph on observation result of dot 
growth with length of the heat generating resistance 
20 body la of the thermal head 1 with the pitch of 300 DPI 
in the transverse direction being 50 pm and length of 
the heat generating resistance body la. in the vertical 
: direction being 50 um, 75 um, 100 um, 125 um and 150 pm. 
As apparent from Figure 6, for the one with 50 um, the 
25 dots are likely to be linked. each other. For the one 
with 75 um, the dots are slightly less likely to be 
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linked each other. For the one with 100 ym, the dots 
became approximately resemble a circle. 
[0067] 

With the one with 50 urn, viewable transverse 
5 stripe was remarkable and. gives rise to a problem for 
practical use. With the one with 75 pm, transverse 
stripe was slightly viewable only to the extent 
endurable for practical use. In addition, with the one 
with 125 um, the dots are slightly likely to be linked 

10 to be vertically linked each other. With the one with 
150 |im, phenomena that the : dots are linked vertically 
each other were viewable from the case of low 
gradations. With the one with 125 \tm, a vertical . 
stripe was slightly viewable to an extent endurable for 

15 practical use. However, with the one with 150 um, the 
vertical stripe was bad and the image quality was not 
endurable for practical use. 
[0068] 

In addition, Figure 7 is a graph on energy density 
20 property with the thermal head 1 with the respective 
heat generating resistance bodies. As apparent from 
the graph, with the one with 150 urn, the density varies 
violently and measurement of gradation was difficult. 
From a result hereof, length of the heat generating 
25 resistance bodies la in the transverse direction 

endurable for practical use is 75 um to 125 urn and the 
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ratio of 1.5 to 2.5 is appropriate for the length being 

50 |xm in the transverse direction. 

[0069] 

Operations, will be described below with Figure 1. 
5 At first, recording system selection signal generating 
means 8 generates a recording system selection signal 
as to the thermofusible recording system or the dye 
sublimation recording system depending on selection of 
a user. That selection signal is input to the color 

10 conversion unit 5, the energization controlling unit 9 
and the sheet conveying motor controlling unit 10. 
Thereafter, image data are input and color conversion 
Is carried out by the color conversion unit 5 according 
to the above described recording system selection 

15 signal. Thereafter the data are stored in the memory 6. 
The gradation conversion unit 7 carries out gradation 
conversion and binarization. The result is output to 
fhe thermal head 1. Next, according to the recording 
system selection signal generated from the recording 

20 system selection signal generating means 8, optimum 
energization pulse is output from the energization 
controlling unit 9 to the thermal head 1. In addition, 
the sheet conveying motor controlling unit 10 
concurrently drives the sheet conveying motor 11 

25 according to a recording system selection signal.. Ink 
is transferred from the ink sheet 3 onto the recording 
paper 2 to carry out recording. : 
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[3070] 

The recording system selection signal generating 
means 8 hereof is means set by buttons and switches of 
the main body or an external input of such as a host 
5 computer. In addition, in that case, the color 

conversion unit 5 and the memory 6 were provided inside 
.-. the thermal recording apparatus. However, the color 
conversion unit 5 and the memory 6 can be provided in a 
host computer not illustrated in the drawing . 
10 [0071] 

Embodiment 2 

Another aspect, of the invention will be described 
... . below. ...Prior, to description on. operations of the 

energization controlling unit illustrated in Figure 8, 

15 the principles, bf the- invention' hereof will be 

described based on Figure 9 and' Figure 10. Reference 
numeral and character tl denote a energization pulse 
width of the strobe signal SB1. Reference numeral and 
character t2 denote time from the trailing edge of the 

20 strobe signal SBl to the trailing. edge of the strobe 
SB2. Reference numeral and character t3 denote 
energization pulse width of the strobe signal SB2 . 
Reference numeral and character t4 denote time from the 
trailing edge of the strobe signal SB2 to the trailing 

25 edge of the strobe signal SBl. 
[0072] 
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In addition, reference numeral and character t5 
denote time from the rising edge of the strobe signal 
SB1 to the trailing edge of the .strobe signal SB2 . 
Reference numeral and character t6 denote time from the 
5 rising edge of the. strobe signal SB2 to the trailing 
edge of the strobe signal : SB1. Time between the time 
t5 and the time t6 is unit pulse to unit pulse distance. 
'"' [0073] : ■ ' ' : • ■■ 

Figure 10 illustrates relation between the unit 
10 pulse to unit pulse distance and the recording density. 
The abscissa measures the time t5 or the time t6. The 
ordinate measures the recording density. Here, as for 
the change in time t5 and t6,: a method of varying the 
time t2 while the time tl is constant was adopted. A 
15 result hereof will be described below. 
[0074] 

(1) in the case of the a recording pattern B of 
the right half of the. 128 gradations illustrated in 
Figure 36, expansion of the distance of the time t5 or 
20 t6 lowered the recording density gradually. A reason 
hereof is that thermal efficiency was worsened. The 
same effect as the case of shortening the time tl is 
illustrated. 
[0075] 

25 (2) As for the recording pattern A of the complete 

■black pattern of the 128 gradations illustrated in 
Figure 36, the density once increases when the distance 
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of the time t5 or t6 is widened but decreases gradually 
when the distance exceeds 100 ns. That can be 
understood as follows. At first, a reason of increase 
in the recording density. is considered that overlapping 
5 between the strobes SB1 and SB2 is being eliminated and 
the drop of the power supply voltage influences little. 
On the other hand, the reason of a decrease in the . 
recording density is the same as the reason due to the 
above described embodiment {1) . Here, simple expansion 

10 of the distance between the time t5 and t6, the 

recording density no longer reach the predetermined 
density. Therefore, it is necessary to expand the 
, energization pulse width tl to. make desired density 
obtainable. However, .- even if the energization pulse 

15 width tl is widened, when the distance of the time t5 
' or t6 exceeds 500 ns, the recording time and the 
consumed power give rise to a problem. 
[0076] 

The description above clarifies that an image 
20 without uneven density is obtainable with the unit 

pulse to unit pulse distance being 100 to 500 ns. Here, 
the above described example describes the case of . 
equally-divided dual recording. However, the case with 
tripartite or more recording was likewise. In addition, 
25 even if the distance between the time t5 and t6 is made 
to differ, that is, the time t5 - 100 ns and time t6 
125 ns, for example, the .likewise effect was obtained. 
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[0077] 

Operations will be described below with Figure 8 . 
Figure 8 is a block diagram of the energization 
controlling unit driving the thermal head. In the 
5 drawing, reference numerals 35 to 38 denote counters of 
pulse width. Reference numeral 39 denotes pulse number 
generating means where the number of pulse for each 
gradation is stored in ROM. Reference numeral 40 ' : : 
denotes a pulse number controlling unit. Reference 

10 numeral 41 denotes pulse width setting means including 
the counters 35 to 38 where stipulated values of the 
pulse width of the strobes are stored. The counters 35 
to 38 are respectively for the time tl to t4 
illustrated in Figure 9. As an example, 5 \is is set to 

15 the counter 35; 5.125 [is is set to the counter 36; 5 \is 
is set to the counter 37; and 5.125 u,s is set to the 
counter 38. The pulse number generating means 39 store, 
for example, 20 pulse for the first gradation, 14 pulse 
for the second gradation, ... and 4 pulse for the 255- 

20 . th gradation. To the pulse number controlling unit 40, 
basic pulse signal with values set in the counters 35 
to 38 is input and the output (pulse number) of the 
pulse number generating means 39 is input so that a set 
pulse number is output. 

25 ; [0078] 

In description with: Figure 9, the strobe signal 
SB1- trails with a trigger signal not illustrated. in the 
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drawing and the counter 35 and the counter 36 start 
measurement. Subsequently when the counter 35 reaches 
a stipulated value the strobe signal SB1 is caused to 
rise. Subsequently when the counter 36 reaches a 
5 stipulated value, the strobe signal SB2 is caused to 
trail to start measurement of the counter 37 and the 
counter 38. Subsequently when the counter 37 reaches a 
stipulated value, the strobe signal SB2 is caused to 
rise and when the counter 38 reaches a stipulated value, 
10 the strobe signal SB1 is caused to trail. Those 
operations can be carried out only for the output 
:; portion of the pulse number generating means : 39. . .. . 
[0079] 

Here, in Order to make description easy to 
15 understand, configuration of the above described 

embodiment can be simplified, for example, by making 
the counter 35 and the counter 37 for dual purposes 
although four counters were provided. In addition, in 
Figure 8, the pulse number for each gradation was set 
20 with the pulse number generating means 39. But instead 
■ of the pulse number, pulse width can.be configured to 
be set. In that case, the output result of the pulse 
width setting means not described in the drawing, for 
example, can be input to. the counter 35 and the counter 
25 . 37. Moreover, in order to provide unit pulse to unit 

pulse distance, the : . number of counter can be reduced by 
incorporating a shift register or a delay IC so that 
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the strobe signal SB2 delays against the strobe signal 

SB1. 

[0080] 

Embodiment 3 

5. Another aspect of the invention will be described 

below. The case of driving an apparatus capable of 
halftone recording by evenly-divided dual strobe 
control gives rise to a problem of generating density 
unevenness between strobes. 
10 [0081] 

As a method of solving that problem, the following 
two methods are considered. 

(1) At the time of carrying out pulse width control, 
the storage of heat is considered in advance to change 

15 the pulse width of the strobe A and the strobe B. 

(2) At the time of carrying out pulse number control, 
width of each pulse is reduced. 

As for the method (1), the pulse table will become 
twice larger to not only increase the capacity of the 

20 ROM but also make workload for preparing the pulse 

table twice larger, which is largely disadvantageous . 
In addition, as for the method (2) , with the pulse 
width being not more than 5 us, the reaction of the 
driver IC of the thermal head make the operations 

25 unstable,., giving rise, . therefore, to a problem. 

Therefore ,. a pulse . width and -pulse number mixed control 
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system including advantages of both the pulse width 
control and the pulse number control was created. 
[0082] 

Configuration and operations thereof will be 
5 .described below with Figure 11 and Figure 12. Figure 
11 is a block diagram on a energization controlling 
unit for carrying out energization control with the 
present invention. Figure 12 is a graph of pulse 
waveform of the strobe which the configuration in 

10 Figure 11 can generate. In Figure 11, reference 
numeral 39 denotes , pulse number generating means 
setting, to the register, the number of pulse provided 
to the first gradation. Reference numeral 41 denotes 
pulse width setting means storing pulse width of a 

15 strobe into ROM to sequentially store first gradation 
pulse width = 5 u.s; second gradation pulse width = 9 
(is; and third gradation pulse width = 7 fis and to read 
them appropriately. Reference numeral 42 denotes pulse 
number pulse width controlling unit generating pulse of 

20 a strobe. In addition, time tl, t2 and t3 in Figure 12 
respectively correspond to pulse width of the first 
gradation, pulse width of the second gradation and 
pulse width of the third gradation. 
. [0083] ... 

25 As described above, , with, the configuration in 

Figure 11, strobes as in Figure .12 are obtainable. 
There is no -difference in the storage heat between the 
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strobe A and the strobe B. The pulse can be changed by 
a small. unit. In addition, here, only for the first 
gradation, the mixed control of the pulse number and 
the pulse width is carried out. For the second and 
5 subsequent gradations, the pulse width control was 

carried out. However, the mixed control can be carried 
out across the low gradations. The lower gradation can 
undergo pulse number control and the other gradations 
can undergo pulse width control. 
10 [0084] 

Embodiment 4 

^Another aspect of the invention will be described 
below. The case, of printing the thermof usible . 
recording system occasionally gives rise to a 

15 disorderly image on the high gradation side. That 
takes place since the periphery dots are thermally 
influenced to make transfer of ink unstable when the 
area of the dot becomes larger as described above to 
get closer to the periphery dots and the dot-to-dot 

20 portion to originally become space undergoes the 

transferring operation. The three causes thereof are 
considered below. In the case Of adopting cellulose 
for the base paper, heat is transferred though fiber of 
the paper and that portion undergoes transfer.. In 

25 addition, since hardness of the recording paper is high, 
pressure provided by the .platen roller moves Ink in the. 
periphery. In addition, heat is transferred on the: 
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surface of the recording paper so that transfer is 

carried out between a dot and dot. 

[0085] 

Therefore, in order to solve that problem, ink 
5; . thickness of ink to be coated and flatness and 

smoothness, heat insulating properties and cushion-like 
property were improved and improvement in transferring 
respective single colors of yellow Y, magenta M, cyan C 
and black Bk appeared. However, in the case of 

10 overlapping and transferring two colors and three 

colors, transfer is carried out on the ink. Therefore, 
the above described improvement eliminated the effect 
and a disorderly image takes place again on the high 
gradation side. In order to solve that problem, the 

15 ink transferred at the occasion of carrying out 

transfer can be taken in on the side of the recording 
paper so that the ink will not influence each other. 
[0086] 

Figure 13 is a graph on energy density property 
20 when thickness of the ink layer is changed. The 

abscissa measures energy. The ordinate measures dot 
length. The coated amount of the ink is a parameter. 
Here, the thermal head with the vertical length and the 
transverse length being both 80 um was used. The 
25 result thereof clarifies that thinner ink thickness 

improves sensitivity and the dot length .gets closer to 
the desired length (80 |xm) . As the ink gets thicker 
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and thicker, heat from the thermal head expands in the 
periphery, resolution is worsened. In view of that 
result, it is apparent that the ink thickness of 2.5 
g/m 2 is superior to the current 3.5 g/m 2 in sensitivity, 
5 resolution and gradation {gradual change in dot length). 
Therefore, using the ink thickness being 2.5 g/m 2 to 
provide such structure as absorbing ink on the side of 
the recording paper, transfer could be carried out 
without spoiling graduation properties even in the case 
10 of transferring in an overlapped manner. 
I ; [Q087] ., 

As a method of providing the. recording paper with 
absorbing 'structure as another requirement of the 
present invention, sponge-like space is created inside 

15 the recording paper to make fine holes on the surface. 
Thereby ink absorption on the recording paper side can 
be realized. A sectional view of the recording paper 
and the state of the surface thereof are respectively 
illustrated in Figures 14(a) and 14(b). Figure 14(a), 

20 reference numeral 12 denotes an ink absorbing layer and 
that portion represents the role as a cushion. 
Reference numeral denotes base paper and PET 
(polyethylene terephthalate) , yupo and the like are 
used. In Figure 14(b), reference numeral 14 denotes a 

25 hole in view from the surface. • 
[0088] . ... . ., ■ . • 
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In addition as another method, ink absorption can 
be realized by providing thermofusible absorbing layer 
with a melting point of the ink on the surface of the 
recording paper. The sectional view of the recording 
5 paper for that method is illustrated in Figure 15. 

Figure 15(a) is a sectional view of the case where only 
thermofusible absorbing layer is provided. Figure 
15(b) is a sectional view of the case where a cushion 
layer is provided further. In Figure 15, reference 
10 numeral 13 denotes base paper. Reference numeral 15 
denotes thermofusible absorbing layer. Reference 
numeral 17 denotes a cushion layer. ., . ; . 

[0089] ' 

Embodiment 5 ' : ■ 

15 " " ■" Now, another embodiment of the present invention 
will be described. This embodiment relates to a 
.thermal recording apparatus that transfers an ink 
absorbing material to recording paper having no ink 
absorbing structure before transferring ink thereto. 

20 [0090] 

Figure 16 shows an example of an ink sheet having 
an ink absorbing layer applied thereto. In Figure 16, 
reference numeral denotes an area to which the ink 
absorbing layer is applied, reference numeral 10 
25 denotes an area to which yellow ink . is applied, 

reference numeral 20 denotes an area to which magenta 
ink is applied, reference numeral 21 denotes an area to 
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which cyan ink is applied, reference numerals 22 and 23 
denote ink absorbing layer discrimination marks, 
reference numerals 24, 25 and 26 denote marks for 
discriminating yellow, magenta and cyan, respectively. 
5. In this example, a three-color ink sheet is shown. 
However, the ink sheet may be a monochrome one. In 
addition, the marks may be disposed at any points on 
the ink sheet as far as the individual marks can be 
discriminated. 
10 [0091] 

Figure 17 is a diagram showing a configuration of 
the thermal recording apparatus in the case where the 
ink sheet shown in Figure 16 is used. In Figure 17, 
reference numeral 1 denotes a thermal head, reference 

15 numeral 2 denotes recording paper, reference numeral 3 
denotes a ink sheet, reference numeral 4 denotes a 
platen roller, reference numeral 6 denotes a memory, 
reference numeral 7 denotes a gradation conversion unit, 
reference numeral 27 denotes a sensor for 

20 , discriminating the ink absorbing layer discrimination 
marks 22 and 23, reference numeral 28 denotes a sensor 
for discriminating the ink discrimination marks 24 to 
2 6, reference numeral 29 denotes a data producing 
section for producing data to be sent to the thermal 

25 head 1 when transferring the ink absorbing layer 18, 
reference numeral 30 denotes a data switching section 
that switches between an operation of sending image 
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data to the thermal head 1 and an operation of sending 
data for transferring the ink absorbing layer 18 based 
on the state of the sensors 27 and 28. 
[0092] 

5 Now, an operation of the thermal recording 

.apparatus will be described with reference to Figures 
16 and 17. The sensor 27 detects the ink absorbing 
layer discrimination marks 22 and 23, and it is 
determined that there is an ink absorbing layer 18. 

10 Next, the data switching section 30 performs a switch 
operation so that the ink. absorbing layer transferring 
data is sent from the data producing section 29. to the 
thermal head 1, and the ink absorbing layer 
transferring data is sent to the gradation conversion 

15 unit 7. The thermal head 1 generates heat according' to 
this data, and the ink absorbing layer 18 is 
transferred from the ink sheet 3 onto the recording 
paper 2. Once the ink absorbing layer 18 is 
transferred to the recording paper 2, the data 

20 switching section 30 performs a switch operation so 

that the image data stored in the memory 6 is sent out, 

and the normal ink recording is performed. 

[0093] 

According to the present invention, an ink 
25 absorbing material transferring device other than the 
thermal head can also be used. 
[0094] 
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Embodiment 6 

Now, another embodiment of the present invention 
will be described. In order to suppress a distortion 
of a high gradation image, an ink absorbing layer is 
5 provided between an ink sheet and an ink layer. Figure 
18 is a cross-sectional view of an ink sheet according 
to this embodiment, and Figure 19 shows a state of an 
ink transferred. In Figure 18, reference numeral 18 
denotes a base film, reference numeral 32 denotes an 

10 ink absorbing layer,, and reference numeral 33 denotes 
an ink layer. In Figure 19, reference numeral 2 
denotes recording paper, reference numeral 33a denotes 
an ink transferred to the recording paper 2, and 
:; reference numeral 32a denotes an ink absorbing layer 

15 transferred to the recording paper 2. When further 

transferring an ink on the ink 33a transferred, the ink 
33a is absorbed by the ink absorbing layer 32a, so that 
a smooth gradation can be reproduced. Furthermore, in 
this regard, if the melting point of the ink absorbing 

20 layer 32a is equal to or lower than the melting point 
of the ink 33a, the. ink dots can be made .sharper. ;. 
,[0095] ■ :...o-:r. .cVw = 

Embodiment 7 

Now, another embodiment of the present invention 
25 will be described. According to this embodiment, in a 
thermal recording apparatus available for a plurality 
of kinds of ink. sheets and recording paper, a signal 
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specifying which of a dye sublimation recording system 
and a thermofusible recording system is to be used is 
compared with a recording medium installed. When the 
two agree with each other, the recording operation is 
5 : started.- When the two don't agree with each other, the 
user is informed of the disagreement via display means 
or alarm means ; and the recording operation is not 
started. Thus, the user operability is improved. 
[0096] 

10 Figure 20 is a diagram showing a configuration of 

a thermal recording apparatus according to this 
embodiment. In Figure 20, reference, numeral .46 denotes 
a recording paper sensor, and reference numeral 47 
denotes an ink sheet sensor. The number of each sensor 

15 can be changed according to the number of kinds of the 
recording medium. Reference numeral 48 denotes a 
determination section, which determines whether the 
recording medium and the recording system agree with 
each other or not. Reference numeral 50 denotes 

20 display means, which may be an LCD or LED. The ■:■ 

sections denoted by reference numerals 1 to 11 are the 
same as those according to the embodiment 1 shown in 
, Figure 1 . 
[0097] ..... 

25 Now, an operation of the, thermal recording 

apparatus will be described with reference to Figure 20. 
First, the user sets a desired recording system in the 



JPA07-112538 



recording system selection signal generating means 8. 
The determination section 48 determines whether or not 
the setting agrees with the information from the 
sensors .46. and 47. If the setting agrees with the 
5 information, a recording system selection signal is 

input to the color conversion unit 5, the energization 
controlling unit 9 and the sheet conveying motor 
controlling unit 10, and the recording is started. If 
the setting doesn't agree with the information, an 

10 error display is provided on the display means 50. 

Instead of the error display on the display means 50, a 
. . sound, an alarm sound, music or the like can also be 
used. Furthermore, if the kind of . the recording paper 
and the ink sheet is determined by means of the sensors 

15 4 6 and 47, and the determination section 4 8 generates a 
recording system selection signal based on the result 
of the determination, the recording system selection 
signal generating means 8 can be omitted. 
. ..[009a] 

20 Embodiment 8 

Now, another embodiment of the present invention 
will be described. Smoother recording paper has a 
higher apparent recording sensitivity than less smooth 
recording paper, and therefore, the recording energy 

25 has to be changed according to the smoothness of the 
recording paper. According, to this : embodiment, a 
thermal recording apparatus available for a plurality 
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of kinds of ink sheets and recording paper has means 
for determining the kind of recording paper based on 
reflection light from or transmitted light through the 
recording paper. Therefore, recording of a plurality 
5 of kinds of recording paper different in smoothness can 
be always performed with optimal energy, the number of 
sensors required to discriminate a plurality of kinds 
of recording paper can be reduced, and marks on the 
recording paper can be omitted. The smoothness of the 

10 recording paper can be determined based on the 
,. intensity of the scattered component of the light 
reflected from the recording paper received by an 
optical sensor. An OHP sheet can be discriminated. • 
based on the intensity of the transmitted light . 

15 [0099] 

Figure 21 is a diagram showing a configuration of 
a thermal recording apparatus according to this 
embodiment. In this drawing, reference numeral 52 
denotes a light emitting element, which emits light to 

20 be reflected or transmitted. The light emitting 
element may emit infrared light or visible light. 
Reference numeral 53 denotes a light receiving element 
that receives the reflection light. The amount of 
scattered light varies with the smoothness of the 

25 recording paper. ; The light receiving element 53 senses 
:.the variation to enable discrimination of the recording 
paper and supply of optimal recording energy. 
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Reference numeral 54 denotes a light receiving element 
that receives the transmitted light, which is used when 
an OHP sheet is used. The light emitting element 52 
and the light receiving elements 53 and 54 are disposed 
5 close to the sheet feeding port. Reference numeral 55 
denotes a medium discrimination section that 
discriminates recording paper. The sections denoted by 
reference numerals 1 to 11 are the same as those 
according to the embodiment 1 shown in Figure 1. .:. 

10 [0100] ■■ . •: ■ ■- 

Now, an operation of the thermal recording 
apparatus will be described with reference to Figure 21. 
First, the light emitting element 52 emits light. Next, 
the medium discrimination section 55 receives 

15 information from the light receiving elements 53 and 54 
and, based on the data, determines the kind or 
smoothness of the recording paper 2 or determines 
whether the medium is an OHP sheet or not. The result 
of the determination is passed to the energization 

20 ' controlling unit 9. Next, image data is subjected to 

color conversion in the color conversion unit 5, stored 
in the memory 6, subjected to a binary conversion in 
the gradation conversion unit 7, and then output to the 
thermal head 1 . Based on the image data, the 

25 energization Controlling unit 9 outputs an energization 
pulse optimal for the recording paper 2 installed at 
this point to the thermal head 1, thereby making the 
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thermal head 1 transfer the ink from the ink sheet 3 
onto the recording paper 2. In this example, the 
amount of energization pulses output from the 
energization controlling unit 9 is changed to change 
5 the recording energy. However, the recording energy 
■can be changed using means for changing values of input 
■image data. v ::v 

■ [0101] 

In this example, only one light emitting element 
10 52 is used. However, two separate light emitting 

..elements can be used for the reflection light and the. 
transmitted light. Furthermore, instead of using the 
light receiving element 54, a mark capable of 
reflecting light may be provided on the OHP sheet so 
15 that all kinds of media can be discriminated based only 
on the reflection light. 
[0102] 

. . , Furthermore, if the medium discrimination section 
55 is configured to determine the kind of the recording 

20 paper 2 and generate a recording system selection 

signal based on the result of the determination, the 
recording system selection signal generating means 8 
can be omitted. The optimization of recording 
conditions based on the discrimination of the recording 

25 paper is essential not only for the case where the 

thermal head is used as the heating means but , also for 
any case where laser light of energization is used as 
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the heating means, or a discharge infrared thermal' 

transfer system is used. 

[0103] 

Embodiment 9 

5 A further embodiment will now be described. In a 

thermal recording apparatus capable of halftone: 
recording Of n gradation (n being an integer equal to 
or greater than 2), this embodiment enables recording 
of n gradation or lower by allocating any of n 
10 gradations or lower in the case of recording an n 
gradation or a lower level. 

. :[Q104 J . 

Figure 22 shows a configuration of a thermal ■ 
recording apparatus according to the embodiment . In 

15 Figure 22, reference numeral 43 denotes gradation 
number setting means for generating a signal to 
determine the number of gradations to which the n 
gradation is allocated, and which is set by means of a 
button or a switch on the body, or an external input 

20 from a host computer or the like. The signal from the 
gradation number setting means 43 may be any signal 
that can 'uniquely identify an allocated gradation 
number. For example, the allocated gradation number 
may be . determined using a predef inition of the 64 

25 gradation recording when a specific recording paper is 
used for recording. 

[0105] ' . .. . • ■ :V 



JPA07-112538 



Reference numeral 44 denotes a gradation 
allocation section that allocates a gradation number 
according to a signal from the gradation number setting 
means 43. In this allocation of the gradation number, 
5 for example, in case of n=256, allocation to two 

gradations does not necessarily mean allocation to 1 
and 0, and may be allocation. to other combinations Of 
two gradations such as 128 and 0 or 255 and 0. It may 
be sufficient to conseguently have two gradations. 
10 This applies to other gradation numbers. Here, 

reference numerals 1 to 11. denote similar elements of 

the Embodiment 1 as shown in Figure 1. 

[0106] 

The operation will now be described with reference 
15 to Figure 22. The recording system selection signal 

generating means generates a recording system selection 
signal indicative of a thermof usible recording system 
or a dye sublimation recording system by a user 
selection. The selection signal is input to the color 
20 conversion unit 5, the energization controlling unit 9 
arid the sheet conveying motor controlling unit 10. 
Thereafter, image data are input and color conversion 
is carried out according to the recording system 
selection signal at the color conversion unit 5, and 
25 then the data are stored in the memory 6. The 

gradation number. setting -means 43 then determines an 
allocated gradation number. The gradation allocation 

- 59 - 



JPA07-112538 



section 4 4 allocates gradations according to the signal 
from the gradation number setting means 43, and the 
data are transmitted to the gradation conversion unit 7 
The data are then transferred to the thermal head 1 and 
5 a strobe is output from the energization controlling 
unit 9 to the thermal head 1, transferring ink from the 
ink sheet 3 to the recording paper 2. Here, the 
position of the gradation allocation section 44 and the 
memory 6 may be interchanged. 

10 [0107] 

Embodiment 10 

A further embodiment will. now be described. In a 
thermal recording apparatus capable, of halftone 
recording of n gradation (n being an integer equal to 

15 or greater than 2), this embodiment enables, in the 

case of recording an n gradation or a lower level, the 
reduction of a recording period by having means of 
allocating any of n gradations and by driving a thermal 
head in a maximum allocated number of n gradation or 

20 lower in the case of recording an n gradation or a 
■■ lower level. 
[0108] 

Figure 23 is a diagram of a circuit in a thermal 
head. The figure shows a head having 4 data inputs and 
25 1 strobe, and each IC represents 128 dots. In this, 
case, data are input from signal lines DATA1, DATA2, 
DATA 3 and DATA 4 , while being shifted by 1 .dot in the IC 
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according to a clock signal. Once data input is 
completed, a latch signal is- then input and the data 
are latched. Thereafter, a strobe signal is input and 
an electric current is flown through the heat 
5 .generating resistance body according to the strobe and 
the latched data to heat the heat generating resistance 
body. In this operation, one-line recording will be 
carried out by repeating the operation by (n-1) number 
of times in case of n gradation. 

10 [0109] ' 

Here, the data transfer time in case of n=256 can 
be determined, assuming the transfer clock being 8 MHz, 
by: .; • . . • - ... 

the transfer time for 1 data x the number of dots bf 

15 one of driver ICs x the gradation number. 
That is: 

125 ns x 128 x 256 = 4.096 ms. 

The one-line recording period will be determined by 
adding 1 ms of the energized time. Therefore, the 
20 recording period in this case is approximately 5 ms. 
[0110] 

Similarly, the data transfer time in case of the 
gradation number of 64 is determined by: 
125 ns x ,128 x 64 = 1,0.24 ma. 
25 By adding the energized time, the recording period is 
determined as approximately 2 ms. This means that the 
recording can be carried out in half or less of the 
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period of 256-gradation recording. Therefore, in a 
thermal recording apparatus capable of halftone 
recording of n gradation, it is possible to 
significantly reduce a recording period by driving a 
5 thermal head in a maximum allocated gradation number of 
n gradation or lower in the case of recording an n 
gradation or a lower level. 
[0111] 

The schematic diagram of the thermal recording 
10 apparatus according to the embodiment is similar to 
that of Embodiment 9 as shown in Figure 22. However, 
the gradation conversion unit -7 in Figure 22 outputs 
data to the thermal head 1 only in the number of •. '■ 
recording gradation. 
15 [0112] 

The operation will now be described with reference 
to Figure 22. The recording system selection signal 
generating means generates a recording system selection 
signal indicative of a thermofusible recording system 

20 or a dye sublimation recording system by a user 

selection. The selection signal is input to the color 
conversion unit 5, the energization controlling unit 9 
and the sheet conveying motor controlling unit 10. 
Thereafter, image data are input and color conversion 

25 is carried out according, to the recording system 

selection signal at the color conversion unit 5, and 
then the data are stored in the memory 6. The 
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gradation. number setting means 43 then determines an 
allocated gradation number, which is output to the 
gradation allocation section 44. The gradation 
allocation section 44 allocates gradations, which is 
5 output to the gradation conversion unit 7. The data 
are output to the thermal head 1 only in the number of 
recording gradation, and strobes corresponding to the 
recording gradation number are then output from the 
energization controlling unit 9 to the thermal head 1. 

10 At the same time, the sheet conveying motor 11 is 

driven by the sheet conveying motor, controlling unit 10 
at a speed corresponding to the recording gradation 
number, transferring ink from the ink sheet 3 to the 
recording paper 2. 

15 [0113] 

In this case, although the gradation number 
setting means 43 and the gradation allocation section 
44 are provided in the thermal recording apparatus, the 
gradation number setting means 43 and the gradation 
20 allocation section 44 may be provided in a host 
computer (not shown). 
[0114] 

Embodiment 11 

A further embodiment will now be described. In a 
25 thermal recording apparatus on which plural types of 
ink sheets, and recording papers are removably mounted, 
this embodiment can correct for the delivery amount of 
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papers depending on the' variation of the paper 
thickness by varying the delivery amount of paper for 
one line depending on the recording paper so that the 
recording can be carried out without image 
5 deterioration. - . . 

[0115] 

Figure 24 shows a configuration diagram of the 
1 thermal recording apparatus according to the present 
invention. In this figure, reference numeral 4 denotes' 

10 a platen roller, reference numeral 64 denotes medium 
information providing means which provides paper 
thickness information of recording paper to a motor 
control section 65 which controls rotation of the motor. 
The medium information providing means 64 is set by an 

15 external input, such as a button or a switch of the 
main body, or a host computer. Reference numeral 66 
denotes a motor drive section which drives the motor, 
and reference numeral .11 denotes a paper conveying 
motor. 

20 [0116] 

The operation will now be described with reference 
to Figure 24. First, the medium information providing 
means 64 receives paper thickness information of 
recording paper, and sends the paper thickness 
25 information to the motor control section 65. Next the 
motor actuator 66 is driven according to the paper 
thickness information at the time of recording to drive 
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a paper conveyance motor 11. Then, the platen roller 4 

conveys paper. 

[0117] 

Embodiment 12 

5 Another invention will now be described. This 

invention provides an outstanding user interface by 
including means for performing enlargement, reduction, 
or both of enlargement and reduction of input data to 
the maximum recordable printing size automatically. 
10 [0118] 

According to the invention, the enlargement 
scaling of length and width is performed at the same 
rate. In other words, if an input picture is 100 dots 
x 100 dots in the case that, for example, the maximum 

15 printing size is 1800 dots x 2500 dots, it is subject 
to 18 times enlargement lengthwise and crosswise to 
print a picture of 1800 dots x 1800 dots without any 
deformation of the picture. Moreover, when an input 
picture is 3600 dots x 3000 dots, it is subject to, for 

20 example, 0.5 times reduction lengthwise and crosswise 
(1800 dots x 1500 dots). 
[0119] 

Figure 25 shows a configuration diagram of the 
thermal recording apparatus according to the present 
25 invention. In the figure, reference numeral 67 denotes 
maximum printing mode selection means for, selecting 
whether the maximum printing mode is used or not, which 
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is set by an external input, such as a button or a 
switch of the main body, or a host, computer. Reference 
numeral 68 denotes a scaling ratio calculation section 
which calculates scaling ratio based on picture size 
5 data of a picture and pixel size data of the maximum 
printing size of the main body. Reference numeral 69 
denotes a scaling section which actually performs 
scaling of image data according. to the calculation 
result of the scaling ratio calculation section 68. 
10 Reference numerals 1 to 11 are the same as those of 
Embodiment 1 shown in Figure 1, ... 
[0120] 

The operation will now be described with reference 
to Figure 25. First, the maximum printing mode is 

15 selected by the maximum printing mode selection means 
67. Next, maximum printing size data and pixel size 
data of input image data are inputted, respectively. 
Next, scaling ratio is calculated by the scaling ratio 
calculation section 68, and it is sent to the scaling 

20 section 69. Next, the image data sent to the memory 6 
is subject to scaling at the scaling section 69, and 
then it is sent to the gradation conversion unit 7 to 
be recorded. 
[0121] 

25 If the recording paper is determined to have only 

one size and the scaling ratio calculation section 68 
has the maximum printing size data beforehand, input of 
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the maximum printing size data is not required. 
Moreover, the position of the scaling section 69 may be 
interchangeable with the position of the memory 6. In 
particular, when a reduction function is provided, less 
5 consumption of memory capacity is. attained with such an 
^interchanged configuration..:, 
[0122] 

Embodiment 13 

In a thermal recording apparatus which can be 

10 provided with a plurality of ink sheets, it is possible 
to prevent feeding failure, such as paper jam or double 
feeding at the time of feeding of papers, by changing 
spring intensity for pressing paper according to the 
paper thicknesses of recording papers. 

15 [0123] 

Figures 26 show configuration diagrams of the 
thermal recording apparatus according to the present 
invention. Figures 26 (a) and (b) are side views of a 
paper cassette, and (c) is a front view of the paper 

20 cassette. In Figure 26 (a), reference numeral 59 
denotes an outer frame of the paper cassette, and 
reference numeral 60 denotes a plate for pushing papers 
up, one side of which is movable. Reference numeral 61 
denotes a spring for pushing a board 60 up and 

25 reference numeral 62 denotes a blade spring which 

supports the spring from the bottom thereof and has a . 
projection 63 which is engaged with the board 60.. 
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Figure 26 (b) shows a state where the projection 63 is 
engaged with the board 60. Such engagement of the 
projection 63 can reduce the power to press the board 
60, resulting in changes in the power to. press papers . 
5 [0124] 

[Advantages of the Invention] 

According to the invention of claim 1, an 
electrical conduction controlling unit controlling 
power applied to a heat generating resistance body of a 

10 thermal head corresponding to a signal from a setting 
section setting, thermofusible mode and a dye 
sublimation mode is provided, and length of the heat 
generating resistance body in the longitudinal 
direction is 0.35 to 0.75 times larger than the heat 

15 generating resistance body in pitch distance, length in 
the vertical direction is set to 1.5 to 2.5 times 
larger than the longitudinal direction in length. As a 
result, thin spots at the time of low gradations are 
eliminated and halftone recording with good dot 

20 sharpness and stability is carried out when performing 
halftone recording in both thermofusible recording 
system and dye sublimation recording system. 
[0125] 

According to the invention of claim 2, the 
25 electrical conduction controlling unit provides pulse- 
to-pulse distance of 100 to 500 ns for at least two 
electrical conduction controlling signals and, thereby, 
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overlapping between the electrical conduction 
controlling signals can be alleviated and fine-grade 
images without uneven density can be obtained. 
[0126] 

5 According to the invention of claim 3, at least 

control of two electrical conduction controlling 
signals is control in mixture of pulse number control 
and pulse width control and, thereby, fine-grade images 
without uneven density can be obtained. 
10 [0127] 

According to. the inventions of claims 4, 5 and 6, 
fine-grade images without uneven density can be 
obtained when performing halftone recording in a 
thermal recording apparatus using a thermofusible type 
15 ink sheet. 
[0123] 

According to the inventions of claims 7 and 8, 
operability of users is greatly improved in a thermal 
recording apparatus capable of provided with, various 

20 types of ink sheets and recording papers. 
[0129] • : ~-' ! 

According to the invention of claim 9, test 
printing is performed using thermofusible system with 
lower running cost than dye sublimation type in a 

25 thermal recording apparatus capable of provided with 
various types of ink sheets and recording papers. 
[0130] 
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According to the invention of claim 10, the paper 
delivery amount for a line changes corresponding to 
paper thickness of recording paper. Therefore, 
recording without degradation of image quality is 
5 possible. 
[0131] 

According to the invention of claim 11, there is 
provided the maximum printing mode, and therefore 
maximum-printed images can be obtained with easy 
10 operation. 

4. Brief Description of the Drawings 
[Figure 1] 

Figure 1 is a block diagram of a thermal recording 
apparatus of Embodiment 1 according to the invention. 
15 [Figure 2] 

Figure 2 is a graph showing the energy density 
property with respect to the lateral length of a heat 
generating resistance body. 
[Figure 3] 

20 Figure 3 describes the heat distribution inside 

the heat generating resistance body. 
[Figure 4] 

Figure 4 is a graph showing the energy density 
property with respect to the lateral length of the heat 
25 generating resistance body. 
[Figure 5] 
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Figure 5 describes locations where the heat 
generating resistance body is heated. 
[Figure 6] 

Figure 6 describes the growth of dots by varying 
5 the vertical length of the heat generating resistance 
body. 

[Figure 7] 

Figure 7 is a graph showing the energy density 
property with respect to the vertical length of the 
10 heat generating resistance body. 
[Figure 8] ■. 

Figure 8 is a diagram of an energization 
controlling unit of a thermal recording apparatus of 
Embodiment 2 according to the invention. 
15 ' [Figure 9] 

Figure 9 is a waveform diagram of a strobe signal 
illustrating the energization controlling unit of the 
thermal recording apparatus of Embodiment 2 according 
to the invention.- 
20 [Figure 10] 

Figure 10 is a graph showing the recording density 
property illustrating the energization controlling unit 
of the thermal recording apparatus of Embodiment 2 
. according to the invention. . 
25 [Figure 11] 
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Figure 11 is a diagram of an energization 
controlling unit of a thermal recording apparatus of 
Embodiment 3 according to the invention. 
[Figure 12] 

5 Figure 12 is a waveform diagram of a strobe signal 

generated by the energization controlling unit of the 
thermal recording apparatus of Embodiment 2 according 
to the invention. 
■ [Figure 13] 

10 Figure 13 is a graph showing the energy density 

property by varying the applied amount of ink. 
[Figure 14] 

Figure 14 is a sectional view showing : a structure ■ 
of a recording paper in Embodiment 4 according to the 
15 invention. 
[Figure 15] 

Figure 15 is a sectional view showing a structure 
of a recording paper in Embodiment 4 according to the 
invention. 
20 [Figure 16] 

Figure 16 is a sectional view showing a structure 
of an ink sheet in Embodiment 5 according to the 
invention. 
[Figure 17] 

25 Figure 17 is. a block diagram of a thermal 

recording apparatus of Embodiment 5 according to the 
invention. 
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. [Figure 18] 

Figure 18 is a sectional view of an ink sheet in 
Embodiment 6 according, to. the invention. 
[Figure 19] 

5 Figure 19 describes a state where ink is 

transferred to a paper in Embodiment 6 according to the 

invention. 

[Figure 20] 

• Figure 20 is a block diagram of a thermal 
10 recording apparatus of Embodiment 7 according to the 
:'. invention. 
[Figure 21] 

Figure 21 is a block diagram of a thermal 
recording apparatus of Embodiment 8 according to the 
15 -, invention. 
[Figure 22] 

Figure 22 is a block diagram of a thermal 
recording apparatus of Embodiment ? according to the 
■ invention. 
20 [Figure 23] 

Figure 23 is a diagram of a circuit in a thermal 
head of a thermal recording apparatus of Embodiment ...10 
; according to the invention. 
[Figure 24] 

25 Figure 24 is a block diagram of a thermal 

recording apparatus of Embodiment 11 according to the 
invention. 
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[Figure 25] 

Figure 25 is a block diagram of a thermal 
recording apparatus of Embodiment 12 according to the 
invention. 
5 [Figure 26] " : 

Figure 26 is a diagram of a paper cassette of 
Embodiment 13 according to the invention. 
; " [Figure 27] u ; 

Figure 27 is a waveform diagram of an energized 
10 pulse applied to a conventional heat generating 
resistance body. 
[Figure 28] 

Figure 2 8 is a waveform diagram of a conventional 
"strobe signal. 
15 [Figure 29] 

Figure 29 is a fundamental view of a conventional 
thermal transfer recording apparatus. 
[Figure 30] 

Figure 30 is a diagram of an ink sheet for a 
20 conventional combined thermofusible and dye sublimation 
printer. 
[Figure 31] 

Figure 31 is a block diagram of a conventional 
combined thermofusible and dye sublimation printer. 
25 [Figure 32] ••• v- •.• 
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Figure 32 describes an energized time of a. 
conventional combined thermofusible and dye sublimation 
. printer. 
[Figure 33] 

5 Figure 33 describes an energized time and a time 

for stating a new line of a conventional combined 
thermofusible and dye sublimation printer. 
:. [Figure 34].: • • 

Figure 34 describes a variation of one dot for a 
10 dye sublimation recording system. 
[Figure 35] 

Figure 35 describes a variation of one dot for a 
thermofusible recording system. ■.. 

[Figure 36] ■ ■ - ■ ■' 

15 Figure 36 describes, uneven density depending oh a , 

^ driving system of a thermal head. ' : 
. [Figure 37] 

Figure 3.7 describes a consequence of a behavior of 
an electric current in driving a thermal head. 
20 [Figure 38] 

Figure 38 is a waveform diagram of a strobe signal 
in a pulse width control. 
[Figure 39] 

Figure 39 is a waveform diagram of a strobe signal 
25 in a pulse number control. 

[Figure 4.0] . y;/ : _ : : ; ;; 
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Figure 40 describes a variation of dots for a 
thermofusible recording system. 
[Figure 41] 

Figure 41 describes unevenness of dots for a 
thermofusible recording system. 
[Figure 42] 

Figure 42 describes the variation of the delivery 
amount of papers depending on the variation of the 
paper thickness. 
[Description of Symbols] 

1 : Thermal head 

la Heat generating resistance body 

2 Recording paper 

3 Ink sheet 

4 Platen roller 

5 Color conversion section 
:■ 6 .. • Memory 

7 Gradation conversion section 

8 Recording system selection signal generating unit 

9 Conduction control section 

10 Paper transfer motor control section 

11 Paper transfer motor • 

12 Ink absorption layer 

13 Base paper 

14 Ink absorption hole . . V :-' .". ■/ •• 

15 Thermofusible absorbing layer 
17 Cushion layer 
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18 


Ink absorption layer coated surface 




19 


Yellow ink coated surface 




20 


Magenta ink coated surface 




21 


Cyan ink coated surface 






23 Ink absorption layer discrimination 




24, 


25/ 26 Ink discrimination mark 




27, 


28 Sensor 




29 


Data generation section - 




30 


Data switching section 


10 


31 


Base film 




32 


Ink absorption layer 




33 


Ink layer 




35, 


36, 37, 38 Counter 




39 


Pulse number generation unit . ■ 


15 


40 


Pulse number control unit 










42 


Pulse number pulse width control unit 




43 
44 


Gradation number setting unit 
Gradation allocation unit 


20 


4 6 


47 Sensor 




48 


Determination section 




50 


Display unit 




52 


Light emitting element 




53, 


54 Light receiving element 


25 


.55.. 


Medium discrimination section 




64 


Medium : information. provision. unit 




65 


Motor control section. ■- 
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66 Motor drive section 

67 Maximum printing mode selection unit 

68 Scaling calculation section 

69 Scaling section 
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[English translation of Drawings] 
Figure 1 

#1 IMAGE INPUT 
5 COLOR CONVERSION SECTION 
5 6 MEMORY 

7 GRADATION CONVERSION SECTION 

8 RECORDING SYSTEM SELECTION SIGNAL GENERATING UNIT 

9 CONDUCTION CONTROL SECTION 

10 PAPER TRANSFER MOTOR CONTROL SECTION 

10 

Figure 2 
#1 DENSITY 
■ #2 ENERGY- ■ . 

15 Figure 3 

#1 DENSITY 

#2 HANK MELTING POINT 

#3 AT HIGH TEMPERATURE . 

#4 AT LOW TEMPERATURE ■ • 

20 #5 • POSITION 

#6 TEMPERATURE DISTRIBUTION OF HEAT GENERATING 

RESISTANCE BODY 



Figure 4 
25 #1 DENSITY 
#2 . ENERGY 
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Figure 5 

#1 USED DOT 

Figure 7 
5 #1 ; DENSITY 
#2 :. ENERGY 

Figure 8 

35, 37, 38 COUNTER 
10 39 PULSE NUMBER GENERATION UNIT 
40 PULSE NUMBER CONTROL UNIT. 

• •' Figure 9 

#1 STROBE ' 

15 

Figure 10 

#1 RECORDING DENSITY 
: #2 RECORDING PATTERN ...... 

#3 TIME 

. 20 

Figure 11 
#1 STROBE 

39 PULSE NUMBER GENERATION UNIT 
41. PULSE WIDTH SETTING UNIT 
. 25 42 PULSE NUMBER PULSE . WIDTH ..CONTROL UNIT 

Figure 12 — - ..• 
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#1 STROBE 
#2 FIRST GRADATION 
. #3 SECOND GRADATION 
#4 .THIRD GRADATION ...... ... 

5 ■ ' . - ... .. .; . 

Figure 13 • . 

#1 DOT-LENGTH 
. #2 . ENERGY 

10 . Figure 17 

#1 , IMAGE INPUT 
' 6 MEMORY 
7 GRADATION CONVERSION SECTION 
'■' 27 SENSOR ■ J : ; 

15 28 'SENSOR 

29 DATA GENERATION SECTION 

30 DATA SWITCHING SECTION 

Figure 20 
20 5 COLOR CONVERSION SECTION 

6 MEMORY 

7 GRADATION CONVERSION SECTION 

8 RECORDING SYSTEM SELECTION SIGNAL GENERATING UNIT 

9 CONDUCTION CONTROL SECTION 

25 10 PAPER TRANSFER MOTOR CONTROL SECTION 
4.6, 47 SENSOR 

48. - DETERMINATION SECTION . ".. 
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50 


DISPLAY UNIT 




#1 


IMAGE INPUT 




Figure 21 


5 .: 


5. : 


COLOR CONVERSION -SECTION. 




.6 


MEMORY 




7- 


GRADATION CONVERSION SECTION 




8 


RECORDING SYSTEM SELECTION SIGNAL GENERATING UNIT 
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CONDUCTION CONTROL SECTION 




10 


PAPER TRANSFER MOTOR CONTROL SECTION 




. 55., 


MEDIUM CONTROL SECTION 
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IMAGE INPUT 




Figure 22 


15 


5 ' 


COLOR CONVERSION SECTION 




6 


MEMORY 




7 


GRADATION CONVERSION SECTION 




8 


RECORDING SYSTEM SELECTION SIGNAL GENERATING UNIT 
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88 COLOR CONVERSION SECTION 

8 9 MEMORY 
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Figure 35 

#1 AREA GRADATION 

5 Figure 37 
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